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Notes on the Life History of Brimley’s Chorus Frog 


By KENNETH L. GOSNER and IRVING H. BLACK 


Pseudacris brimleyi Brandt and Walker, is one of a number of North 
American tailless amphibians, the tadpoles and eggs of which have not 
been described. An opportunity to make such observations appeared 
when two small series of adult brimleyi were collected on February 22-23, 
1957 in Camden and adjacent Pasquotank county, North Carolina. One 
pair was found in amplexus and a second pair mated shortly after capture. 
Amplexus was supra-axillary as is usual in Psewdacris and eggs were laid 
by both pairs within 24 hours. From these spawnings two lots of larvae 
were reared through metamorphosis and complete developmental series 
were obtained from each. No eggs or larvae were found in the field; 
these descriptions being based on laboratory reared material. These, the 
parents, and fourteen additional brimleyi adults are preserved in the 
Newark Museum. 

Eggs. The eggs were laid in loose clumps much as in races of Psew- 
dacris nigrita,; complements of the two females were 264 and 290. In 
thirteen eggs in late cleavage stages measured immediately after preserva- 
tion the mean diameter of the vitellus was 1.45 mm., range 1.30-1.71. 
The animal pole was dark brown to nearly black and the vegetal pole 
whitish. Eggs of most north-eastern hylid species examined exhibit color 
dimorphism, with the animal pole either light chocolate brown or brown- 
ish black and the vegetal pole either creamy yellow or whitish. It is 
possible that brimleyi eggs will also be found to vary. Each egg is 
enclosed in a single jelly coat; mean diameter of envelope in thirteen 
eggs 7.50 mm., range 6.75-8.64. The jelly uniting individual eggs in 
the mass is of a rather loose consistency. Stages in embryological devel- 
opment of brimleyi were essentially similar to those of Psewdacris clarki 
as figured by Eaton and Imagawa (1948, Copeia: 263-266). Compared 
in size with other forms of Psewdacris known at present, eggs of brimleyi 
are larger than those of ornata, clarki and races of nigrita, but about the 
same as those of streckeri and brachyphona. 
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Most eggs hatched at about Stage 20 in 414 to 514 days at 18°-20°C, 
extremes 4 and 7 days. Completion of Stages 18 through 20 required 
2-5 days. 


Larvae. For purposes of rough staging, Roman numeral designations 
used by Rugh (1951, The Frog) for Rana pipiens have been applied to 
brimleyi larvae. Arabic numerals refer to embryonic stages and are com- 
parable with those used by Eaton and Imagawa (op. cit.) for clarki. 
Unfortunately, the larvae of nigrita and ornata, forms sympatric with 
brimleyi in the southeastern Coastal Plain, have not been described; com- 
parisons with other Psewdacris tadpoles in the present report are, there- 
fore, limited to kalmi and feriarum which are the nearest geographical 
representatives of the genus the larvae of which are known to us. Early 
larvae vary in size from about 6.06 mm. at Stage 20 to about 8.70 at 
Stage 25. The adhesive organs are bifid at hatching and vestiges appear 
in some larvae as late as Stage III. There is nothing unusual in their 
development compared with the northeastern hylids discussed by Gosner 
and Black (1957, Copeia: 31-36). Extent of branching of external gills 
varies; in most individuals the upper, smaller gill on each side has two 
branches subequal in length whereas in a few instances a third, weaker 
branch develops below. The lower gill has two filaments of equal size 
and a third branch about half as long on each side; a fourth and even 
more rudimentary branch is discernible in some specimens. 

The most distinctive features of the larvae when compared with those 
of other Psedacris known to us are pigmentation of tail and throat; tail 
musculature sharply bicolored or striped from about Stage 24 through 
metamorphosis; pattern in rudimentary form in latter part of Stage 20. 
A bicolored tail musculature is generally characteristic of several North 
American species of Hyla and of Pseudacris. Nevertheless, the pattern in 
brimleyi differs from that of feriarum and kalmi in having the dark, 
dorsal fraction narrower and the light, ventral fraction immaculate or 
nearly so. In the two forms of nigrita there is a considerable intrusion 
of dark pigment ventrally particularly in distal half of musculature (Gos- 
ner and Black, op. cit., fig. 2D). It is possible that feriarum exceeds 
Falmi in this respect but, at present, we are obliged to regard larvae of 
these forms as practically indistinguishable. Larvae of brimleyi of a pale 
color phase usually have dark pigmentation of tail concentrated in a 
longitudinal stripe, a less densely colored area above stripe more or less 
continuous with a series of light bars originating below nostril and 
extending through upper part of eye and across dorsolateral surface of 
body (Fig. 1 C, D, E). In life these stripes, as well as dorsal surface of 
tail musculature, may be strikingly red-orange lipochrome, this color 
persisting in some specimens until well grown. Tail fins of our specimens 
of brimleyi were more sparsely flecked with melanophores than is com- 
mon in feriarum and kalmi. 


Chin and throat, exclusive of oral disc, strongly marked with dark 
flecks or blotches. In extreme cases underside of head and gill region 
may be more or less evenly covered with dark pigment; extent of this 
marking varies individually but in all cases exceeds, by a considerable 
margin, the minor stippling sometimes present in other Psewdacris forms. 
Ventral pigmentation anticipates heavy spotting characteristic of adult 
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brimleyi. Ventral spotting occurs in other adult Psewdacris, at least in 
the mgrita complex and in brachyphona, but the extent varies consider- 
ably. In some kalmi and triseriata the degree of spotting overlaps that of 
brimleyi. The marked development of ventral spotting in larval brimleyi, 
however, is apparently unique and may serve as an identification mark. 








Fig. 1. Pseudacrys brimleyi: A, the egg; B, Stage 20 hatchling; C, Stage 
22; D, mature larva, dorsal; E, same, lateral. 


Most brimleyi larvae were very dark, but considerable variation occurs 
due to variation in extent of dispersion of pigments within chromato- 
phores and in the number of melanophores and iridophores. Golden, 
brassy and lemon-yellow iridophores were present at least as early as 
Stage 24, scattered over head and body and on tail musculature. Much 
of the melanoid pigmentation of head and body of early to well grown 
larvae is confined to deeper tissues. Melanophores responsible for this 
coloration may be described as macromelanophores* to distinguish them 
from much smaller micromelanophores* that develop in surface tissue. 


*Terms borrowed from Gordon, M., 1927. Genetics, 12: 253-83. 
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In combination with yellowish lipochromes, micromelanophores impart a 
greenish tinge to full grown tadpoles. Maturation of surface pigmenta- 
tion frequently obscures the light ocular stripes that are so conspicuous 
in earlier stages. 


The general form of brimleyi tadpoles is similar to other Pseudacris 
larvae; head broadly rounded; body deep; tail fins and musculature mod- 
erately developed; tail musculature attenuated terminally. Proportions of 
head and body were examined as ratios using head-body length as divisor. 
The ratios differ somewhat from those of other Pseudacris larvae studied 
by us, but the differences may be of limited value for identification 
purposes. The following ratios were obtained from a series of fifteen 
specimens at larval stages VIII-XI. Comparison with earlier develop- 
mental stages indicates that various parts develop more or less allo- 
metrically. Snout-spiracle, .65-.72, av. .68; interocular, .48-.53, av. .51; 
internasal, .21-.24, av. .22; tail muscle depth, .19-.24, av. .22; eye-snout, 
.23-.29, av. .26; oral disc, .28-.32, av. .30. 

When compared with equivalent data for kalmi and feriarum the 
following differences were noted: spiracle farther back in brimleyi (mean 
ratio for kalmi, .63); eye-snout distance proportionately greater (mean 
for kalmi, .21); interocular distance smaller (mean for kalmi, .55); and 
oral disc proportionately wider (mean for kalmi, .25). Our brimleyi 
specimens average somewhat larger than kalmi-feriarum. The curve for 
Hyla c. crucifer given in Gosner and Black (op. cit. fig. 4B) closely 
approximates the size-staging relationships of brimleyi. The largest speci- 
men examined was 30 mm. in total length. 

General form of oral disc is typical of North American hylid larvae. 
A fringe of single, moderately developed papillae is present at Stage 
XV-XVIII with a few additional papillae located at side of horny beak. 
Proportions of oral structures were examined as ratios calculated with 
length of first upper labial tooth-row as divisor. Ratios observed in fifteen 
larvae at stages VIII-XI may be summarized (first figure mean, second 
and third range): papillary free gap on upper labium .58, .52-67; second 
upper labial tooth row .45, .41-.50; gap between second upper tooth rows 
.24, .17-.29; horny beak .49, .45-.56; first lower labial tooth row .77, .68- 
.97; second lower labial tooth row .84, .77-.97. Labial tooth formula 
usually 2/3 in fully developed larvae, 2/2 at Stage 25; third lower tooth 
row not appearing until latter part of Stage IV (total length of larvae 
then about 16-17 mm.). Retarded development of this element is further 
indicated by extreme variation of the ratio third-lower/first-upper. 
Among fifteen brimleyi larvae at stages VIII-XI the row was absent in 
one specimen and its ratio in the others varied from .04 to .31, mean 
.18 (mean for kalmi at equivalent stages, .30). Other minor propor- 
tional differences in oral traits were noted in comparison with almi- 
feriarum. 

Metamorphosis. The time required for development from hatching 
to first appearance of front legs ranged from thirty-five days to more 
than two months. This extended period was probably a result of crowd- 
ing. Under optimum laboratory conditions the usual period for most 
larvae is probably close to 30-35 days. Total length decreases after 
Stage XVII with about a 10 per cent loss by Stage XX and a more rapid 
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reduction in tail length thereafter. Development of surface pigmentation 
results in a somewhat indistinct pattern of dark dorsal spots. Prior to 
metamorphosis these tend to fuse in short bars or reticulations and, before 
the front legs appear, a triseriate pattern similar to that of the adult 
appears. The dorsolateral body stripes are more or less continuous with 
dark pigmentation of upper part of tail musculature; dark ventral spotting 
of larvae continued in young frogs as a suffusion of dark stipples on 
opaque silvery chest; 20 newly transformed young (Stage XXV) 8.6- 
11.0 mm. snout-vent, av. 9.6. 


Field Notes. Pseudacris brimleyi was in chorus during the day on 
February 23, thus permitting a rough survey of distribution in extreme 
northeastern North Carolina. Previous North Carolina records are mainly 
from south of Albemarle Sound, although Wright and Wright (1949, 
Handbook of Frogs, Toads) gave the range as “Dismal Swamp, Va., 
south.” In 1951 Werler and McCallion (Amer. Midl. Nat., 45: 245- 
252) recorded brimleyi at a single locality in Princess Anne County, 
Virginia. Richmond (1952, Ann. Carn. Mus., 32: 313-318) extended 
its range north of the James River to New Kent County, Virginia. 

Choruses were heard at a number of points along North Carolina 
highways 343 and 170 between South Mills, Camden, Sligo and Moyock 
in Camden and Currituck counties. Another chorus was located between 
route 170 (town of Northwest) and U.S. Highway 17 in extreme south- 
ern Norfolk County, Virginia. Additional choruses along U.S. Highway 
158 within a few miles of Morgan’s Corner, Pasquotank County, N.C., 
with the above data, indicate that brimley? is common and generally dis- 
tributed NE of Albemarle Sound. No other forms of Psewdacris were 
calling. It is of interest to note that on both the 22nd and 24th of 
February kalmi was calling by day in the southern part of the Del-Mar-Va 
peninsula (Accomack and Northampton counties, Va.). Our failure to 
locate the nominal race of nigrita in the Dismal Swamp region at a time 
when brimleyi was calling in the area and when alm was calling 50 
to 75 miles to the northeast suggests either that wigrita is scarce or absent 
in extreme northeastern N.C. or begins calling at a later date (higher 
temperature threshold). Absence of brimleyi eggs or larvae at the time 
led us to believe that breeding activity was just starting. 

Other adult amphibians observed were Hyla c. crucifer and Rana 
pipiens sphenocephala, both of which were in strong chorus and fre- 
quently associated with brimleyi. In one of two places where adult 
brimleyi were collected we noted abundant spawn of the leopard frog 
from late cleavage to hatching. In addition, numbers of Rana clamitans 
larvae, 30 to 40 mm. total length, indicated semi-permanent water. The 
breeding habitat at this station consisted of a flooded field adjacent to a 
loblolly pine woodland which was also flooded. The somewhat turbid 
water in the field was six to eight inches deep and lay in partly connected 
pools on a substrate of grey to yellowish clayey soil. Clumps of grasses, 
Andropogon, rushes, Juncus and Scirpus were present; brimleyi called 
from secluded retreats at the bases of the vegetation and were usually 
partly in water. Air temperature when the choruses were active in the 
early evening of February 23 was 46°F., water 54°F. Substrate of pools 
was spotted with submerged burrows of crayfish. At the second collecting 
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locality crayfish burrows were also noted, but the entrances were above 
water and opened in clayey chimneys one to two inches high. 

Habitats occupied by brimleyi in Pasquotank, Camden, and Currituck 
counties include edges of flooded red maple swamps, roadside ditches, 
flooded fields and scrub thickets. Not all of these situations were close 
to woodland; one chorus was heard in a roadside ditch bordering culti- 
vated fields about a half-mile from the nearest trees. 

Standing water in the area had apparently been augmented by rains 
during the preceding week. By August some of the pools utilized by 
brimleyi earlier in the year were dry. In general the ecological situations 
occupied in northeastern N.C. are similar to those in which &almi is 
found on the New Jersey Coastal Plain. Both forms appear to prefer 
shallow water in temporary or semi-permanent pools. Most habitats have 
an abundance of grassy or other herbaceous growth, but tree and scrub 
growth mav be present. Hyla crucifer is a common associate of both 
kalmi and brimleyi. 

The call of brimleyi has been likened to that of both Psewdacris 
brachyphona and Hyla squirella. Without disputing these resemblances 
we point out that the call of brimleyi appears to consist of a series of 
crepitations similar to members of the wigrita complex. The distinctive 
quality of vocalization derives from the speed with which individual 
clicks are delivered. The call of brimleyi is much more rapid than that 
of triseriata, the call of which is markedly more staccato than in kalm/ or 
feriarum. Perhaps Brandt's characterization of a ‘“‘rasping trill, ‘Kr-r-r-ak’ ”’ 
is aS near as one can come to describing the sound made by Brimley’s 
chorus frog in breeding pools. 


NEWARK MUSEUM, 43 WASHINGTON STREET, NEWARK 1, 
NEW JERSEY. 





THE BARKING TREE FROG, HYLA GRATIOSA IN NEW 
JERSEY.—On October 6, 1956, a puzzling young hylid (Newark Mu- 
seum Z56.40) was collected in the Bennett area of Cape May Co., New 
Jersey, by William Standaert and Irvin Black. Uniform grass green above 
except for a few fine chrome yellow specks; underside of head rich 
chrome yellow except for a greenish area near angle of each jaw; some 
extension of yellow into pectoral region; a few yellow blotches on under- 
side of body; a pair of yellow patches below vent extending onto back 
of femur; outer edges of forearm, hind foot and tarsus marked by a 
cream-colored line extending across vent when in crouching position; 
upper lip margined with chrome yellow; yellow line separating dorsal 
green from predominantly white ventral surface: dorsal surface granular. 
Measurements of the fresh specimen: snout-vent length 24.6 mm; head 
length 9.2; head width 10.1; leg length 37.5; femur 13.0; tibia 12.0. 
Soon after dusk on June 15, 1957, William Standaert, Philip Brody 
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and Irving Black discovered a breeding colony of Hyla gratiosa Le Conte, 
near where the young hylid was collected. One pair in amplexus and ten 
singing males were observed and at least ten other males were heard in 
a pool roughly 100 yards Jong, 50 yards wide and 2 feet deep, completely 
encircled by deciduous woods, willow oak (Quercus Phellos) being 
dominant. Most males were singing while sitting on leaves of the white 
water lily (Nymphaea odorata variety gigantea), the dominant aquatic 
plant; sphagnum moss was also present in shallow areas and buttonbush 
(Cephalanthus occidentalis) in the center. Four males and an amplexed 
pair were taken and are in the collection of the Newark Museum 
(Z57.59). 

Hyla v. versicolor and Acris gryllus crepitans were also in strong 
chorus around the pool, but did not associate closely with gratiosa. One 
egg mass of Rana clamitans melanota was discovered June 16, 1957, and 
transforming specimens were scattered throughout the pool. 

There was no precipitation in the area from June 10 to 25; tempera- 
ture maximum June 15 at Cape May 89°F., minimum 66°F., av. 77.5°F. 
The maximum at Cape May was over 87°F. and the minimum 63°F. 
during a prolonged period of high temperatures from June 12 to 20. 
(New Jersey Climatological Data, U. S. Dept. of Commerce, June 1957, 
Vol. LXIII, No. 6). 

Three gratiosa larvae were collected from-the same pool June 16 
(Newark Mus. Z57.60). Their total length and larval stages (Rugh, 1951, 
Blakiston Co., Phil, Pa.: 254-260) in mm. are: 17.0 and 17.8, pre-stage 
I; 20, stage I. 

Presence of larvae indicated an earlier breeding; 1.00 inch of rain 
fell in the Cape May area June 5 and 1.19 June 6, when the maximum 
temperature was 72°F., minimum 62°F. It is possible that the eggs were 
laid then. Allowing two days for hatching (Wright, 1932, Macmillan 
Co., N. Y.: 305) they would have been approximately 8 or 9 days old. 

Fifteen gratiosa larvae (Newark Mus. Z57.61) were collected and 
many others observed in the same pool June 29. Their total length and 
larval stages (Rugh, op. cit) in mm. are: 14.2, 14.5, 15.0, 16.1, 19.2, 
19.5, pre-stage I; 20.1, 20.5, stage I; 27.0, 29.0, 34.5, 35.0, stage III; 
40.5, stage V; 48.2, 49.5, stage X. The small size of a few of these 
larvae might indicate that breeding occurred later than June 15. 

On June 29 the water in the pool had fallen considerably and by late 
summer was completely dry. Local residents say that this pool is perman- 
ent with normal rainfall, but drought conditions prevailed during July 
and August, 1957. 

As far as we know H)/a gratiosa has not previously been recorded 
north of Washington, N.C. (Brandt, 1933. Copeia (1): 39; Funderburg, 
1953, Herpetologica 9 (4): 176). It is likely that this is not a natural 
population, although we have no evidence of a purposeful or accidental 
introduction. This region has been worked for years by naturalists and 
it is surprising that such a station would not have been detected. 


It is believed that the unidentified hylid collected in October 1956 is 
gratiosa, although we have not been able to compare it with young from 
the southern States.—Irving H. Black and Kenneth L. Gosner, Newark 
Museum, 43 Washington St., Newark, N. J. 
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THE WARTY GECKO FROM LAREDO, TEXAS.—Populations of 
the warty gecko, Hemidactylus turcicus (L.), are appearing along the 
gulf coasts of the United States and Mexico. Stejneger (1922, Copeia, 
108: 156) first reported this species in the United States at Key West, 
Florida. Barbour (1936, Copeia, 2: 113) reported a small population 
from Miami, Florida. Richard Etheridge (1952, Copeia, 1: 47-48) re- 
corded two populations in New Orleans, Louisiana and described the 
hardiness of these animals in withstanding freezing temperatures. The 
specimen here reported is from Laredo, Webb County, Texas, collected 
by Mick Robinson on March 16, 1957, in a moist rotting pile of lumber 
within the city limits. This locality appears to be the first substantiated 
record for Texas. Flower (1933, Proc. Zool. Soc. London, p. 735) noted 
its occurrence in the United States extended from ‘Florida to Texas’’ in 
connection with a list of Egyptian reptiles, but he failed to cite a definite 
locality. 

The above localities are coastal cities except Laredo, which lies inland 
200 miles from Brownsville. It seems that this species becomes easily 
established wherever it has been introduced. 

The specimen from Laredo is an adult male; snout-vent 54 mm.; tail 
60; enlarged dorsal keeled tubercles in 7 rows on each side (rather than 
a total of 7 or 8 as stated by Smith, Handbook of Lizards, 1946:71); 
tubercles on tail in 6 rather than 4 rows; two enlarged tubercles on 
either side of vent; 4 rows of tubercles on dorsal surface of fore- 
arm; preanal pores 8; ventral surface of tail with an enlarged 
elongated row of 54 scales, divided on posterior half of tail; 
number of lamellae on 1st, 2nd, 3rd, 4th, and Sth fingers and toes, 
respectively, 6-7-8-9-9, 7-8-9-10-10; iris golden, with a fine network of 
brown lines. The number of lamellae of Mexican specimens of H. 
turcicus from the state of Tamaulipas differs but little from the preceding 
series (Smith, 1935, Univ. Kan. Sci. Bull., 22(6): 231-133). The general 
color of the Texas individual agrees with that of the Florida specimens 
of turcicus (Smith, 1946, op. cit.).—James R. Dixon, Department of 
Wildlife Management, Agricultural and Mechanical College of Texas, 
College Station, Texas. 





A SIZE RECORD FOR THE COMMON GARTER SNAKE.—On 
Feb. 13, 1955, a large female common garter snake (Thamnophis sirtalis 
fitchi Fox), now Mus. Vert. Zool. 61839, was taken from a dredger pond 
known as Lost Lake, adjacent to the San Joaquin River, west of the base 
of Friant Dam, Fresno County, Calif. Color and pattern typical; dorsal 
rows 19-19-17, ventrals 162, caudals 82; over-all length of living speci- 
men 1276 mm., tail 298 mm.; considerably exceeding the record reported 
by Barton (Copeia, 1952: 190-1) as 1195 mm. total length and 233 mm. 
tail length. 

The snake was pulled from a hole in the steep bank of the pond near 
midday. This pond and others in the vicinity support a lush growth of 
aquatic vegetation, tules and cattails. Frogs and fish abound.—Richard H. 
Robinson, Monterey Peninsula College, Monterey, California. 
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A State Record and Range Extension for the 
Snake Sympholis lippiens (Serpentes: Colubridae) 


By Frances L. Humphrey and Frederick A. Shannon 


On a field trip to Mexico in the summer of 1956, the authors found 
a male Sympholis lippiens (FAS 11374) d.o.r. about 4 mi. N Culiacan, 
Sinaloa, on the warm night of August 13 at 9:30 p.m. There had been 
rain that day, but rather heavy showers had fallen the night before. 

On July 21, 1957, another male d.o.r Sympholis (FAS 12370) was 
collected 16.8 mi E San Blas, Nayarit, altitude 200’, 9:55 p.m., air tem- 
perature 26.0°C.; unclouded; no rain that day. 

The snake has been previously recorded only from the type locality 
at Guadalajara, Jalisco and from Tepic, Nayarit (Van Denburgh, see 
synonymy). Thus the Sinaloan specimen constitutes a state record and 
range extension 375 miles NW of the type locality. The San Blas, 
Nayarit, individual is from nearly 140 miles NW of the type locality. 

Of ecological significance are the differences in vegetation at the 
several recorded localities. Culiacan is in the coastal thorn forest charac- 
terized by mesquite, catclaw, Pachycereus, and Lophocereus, Guadalajara, 
located on the higher central plateau, is characterized by a deciduous 
savannah with mesquite and fig trees, although the deep canyons are 
semitropical. San Blas is in the deciduous mesic jungle of coastal Nayarit. 

S. lippiens is rare in collections, only four other individuals having 
been reported in the literature. Two of these, U.S.M.A. 32345-46, are 
Cope’s cotypes; the third is in the collection of the Torino Museum, 
Milan, Italy; and the fourth was Calif. Acad. Sci. 3127, apparently lost. 

Previous descriptions have been incomplete; a redescription based 
upon the present Sinaloan specimen follows. 

Sympholis lippiens Cope 

Sympholis lippiens Cope, Proc. Acad. Nat. Sci. Philadelphia, vol. 13, 
1862(1861), p. 524; Amer. Journ. Sci., Arts, Letters, vol. 2, no. 
35, 1863, p. 458; Bull. U.S.N.M., vol. 33, 1887, p. 81; Amer. 
Nat., vol. 30, 1896, p. 1024; Ann. Report Smith. Inst., 1900 
(1898), p. 1232. Bocourt, Miss. Sci. Mex., i883, pp. 555-6. Gar- 
man, Bull. Essex Inst., vol. 16, 1884, p. 33. Giinther, Biologia 
Centrali-Americana, Reptilia & Batrachia, 1893, p. 96. Boulenger, 
Cat. Snakes, vol. 2, 1894, p. 188. Dugés, La Nat., ser. 2, vol. 2, 
1896, p. 481. Van Denburgh, Proc. A.N.S.P., 1897, p. 463. 
Amaral, Mem. Inst. Butantan, vol. 4, 1929, p. 179. Werner, Zool. 
Jahrb., vol. 57, 1929, p. 124. Smith, Proc. U.S.N.M., vol. 93, 
1943, p. 474. Smith & Taylor, Univ. Kans. Sci. Bull., vol. 33, 
pt. 2, no. 8, 1950, p. 34. Maldonado, Vida Silvestre y Recursos 
Naturales a lo Largo de la Carretera Panamericana, 1953, p. 124. 

Cheilorhina villarsii Jan, Arch. Zool., 1862, vol. 2, pp. 54, 57; Elenco 
Sistematico Degli Ofidi, Descritti e Desegnati per |'Iconographia 
Generale, Milan, Lombardi, 1863, p. 41. De Filippi, iv Miiller, 
Reisen Ver. Staat, Can. Mex., 1865, p. 606. Jan & Sordelli, Icon. 
Gen., 1876, p. 48. Garman, Mem. Mus. Comp. Zool., vol. 8, 1883, 
p. 85, 162. Dugés, La Nat., vol. 2, no. 1, 1889, p. 210. 
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Geophis lippiens Garman, Mem. Mus. Comp. Zool., 1883, vol. 8, 
p- 103, 167. 

Description. (F.A.S. 11374, Culiacan.) Rostral as broad as high, 
strongly acuminate posteriorly; frontal slightly longer than broad, acu- 
minate posteriorly,1 subequal to its distance from tip of snout;? nasal 
fused with first supralabial; loreal small (left, 1 mm., right, 0.5 mm. 
wide; internasals fused with prefrontals; preoculars 1-1, in broad contact 
with parietal for one-half height; temporals 1-3-3 on each side with 
first temporal transversely elongate and inferior posttemporal in each 
row in the position of a postlabial. Supralabials 5-5, first fused with 
nasal and partially split beneath nostril, third entering orbit; infralabials 
7-7, first four in contact with chinshields; chinshields in a single elongate 
row, separated from mental by medial contact of first infralabial on each 
side. 


The maxilla, palatine and pterygoid were removed from right side, 
as well as both mandibles, and cleared in sodium hypochlorite. Maxilliary 
teeth, 12, increasing gradually in size posteriorly, the increase most 
marked in the four anterior teeth but last seven teeth relatively equal in 
length. Only one palatine tooth, closely followed by 13 pterygoid teeth, 
subequal except for two smaller anterior and the slightly larger sixth, 
seventh, and eighth; twelve mandibular teeth, increasing in size through 
tenth, last two teeth smaller. 

Dorsal scales small, smooth, without apical pits, rows 20-19-18; 
ventrals, 215; anal entire; subcaudals divided, 23; total length, 455 
mm.; tail, 38 mm.; % tail length of total, 8.35; head length, 13.75 
mm. to back of parietals. 

Body cylindrical; head not distinct from neck; eye small with round 
pupil; snout rounded, feebly prominent; tail extremely short and blunt, 
apparently complete. 


Color in alcohol. Ground color white* with black bands varying in 
width from 12 scales anteriorly to 9 scales at mid-body; black bands 3 
to 31% times as wide as white interspaces, the latter averaging about 3 
scales in width; white interspaces flecked with black; 19 black bands on 
body, 3 on tail; tip of tail black. Head black to posterior portion of 
parietals; white nuchal band flecked with black, 314 scales wide dorsally 
and 6 ventrolaterally. 





‘Boulenger (1894: 188) in an apparent /apsws notes that the frontal 
is pointed “‘in front.” 

*Boulenger (op. cit.: 188) remarked that the frontal is longer than 
the distance to the snout. 

’Boulenger (op. cit.: 188) lists only 15 subcaudals. The tail of this 
specimen, one of Cope’s cotypes, may be incomplete. If not, the geo- 
graphic habitat of the F.A.S. individual combined with other morpho- 
logical differences may constitute specific or subspecific distinction for the 
Sinaloan population, or Boulenger’s individual may be a female. 

*Boulenger (op. cit.: 188) records the ground color as yellow. The 
Sinaloan specimen is different in this respect, as no fading of the 
original color has occurred in alcohol. 
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Fig. 1. Head of Sympholis lippiens, FAS 11374 from 4 mi N. Culiacan, 
Sinaloa. 


Ventrally the black tends to spread, forming an almost solid median, 
longitudinally linear band about half width of ventrals, forming medial 
interstices for a checkered alternation of black and white; first 41% 
infralabials and chinshields black. 

The San Blas individual varies from the Sinaloan specimen: Rostral 
twice as broad as high; loreals rather large, 1.5 mm. wide; postoculars 
in contact with parietals for only 1/3 height; temporals 1+2+3 and 
1+3+3; scales 20-19-19; ventrals, 204; subcaudals, 24; total length, 
415 mm.; tail, 32 mm.; % tail length of total, 7.7; head length, 13.0 
mm. to back of parietals; 17 black bands on body, 2 on tail. Ground 
color iinmaculate white, not flecked with black. Black bands from 7-11 
scales in width, about 2-214 times as broad as interspaces. Anterior 
portion of head black, with white nuchal band extending onto posterior 
half of frontal and over about 1/3 of total surface of parietals. Black 
on head to Sth supralabial and anterior half of first temporal. White 
nuchal band 7 scales in width ventrolaterally, 13-14 ventrally; on chin, 
black involving only first four infralabials; mental white. 
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Remarks. From the physical variation in the two specimens, as well 
as from the ecological differences in the localities, it is possible that 
these snakes are of distinct subspecies. However, more individuals must 
be examined before the question can be settled with reasonable certainty. 

It is surprising that in the course of nearly one hundred years since 
the original description of this monotypic genus, only four other indi- 
viduals should come to light. As is true of many other animal species, 
Sympholis is probably not rare, but its highly secretive habits are not 
conducive to collecting by usual methods. The genus is confined to 
Mexico. The snake’s colubrid ancestry as well as the reduction in plates 
and scale rows would indicate rather recent ancestry. The splenial, as 
would be expected of a primitive element remaining in a snake of fairly 
modern origin, is quite small. 

We should like to thank Professor Hobart M. Smith for certain 
bibliographic assistance and Mrs. Ellen Shannon for the illustration and 
for other assistance. 


WICKENBURG, ARIZONA 





THE GREEN WATER SNAKE IN ILLINOIS.—The green water 
snake, Natrix cyclopion cyclopion Duméril, Bibron and Duméril, known 
in Illinois by only four specimens, has been regarded as extremely rare 
in the state. The species was first reported by Yarrow in 1882. Garman 
in 1892 recorded a specimen from Bluff Lake in Union County, Illinois. 
A specimen bearing the data “Southern Illinois” is extant in the United 
States National Museum; three other specimens, taken by C. M. Barber 
in May, 1907, near Olive Branch in Alexander County, Illinois, are in 
the Chicago Natural History Museum. No other Illinois specimens have 
reached museum collections for 50 years. 

On Oct. 3, 1956, the author collected a juvenile, now in the author’s 
private collection, from Pine Hills Swamp near Aldridge in Union 
County. On Sept. 15, 1957, Mr. Arthur Ayde of Carbondale found a 
dead adult, now in the collection of Mr. Dkye Howell of Carbondale, 
on a road running through Pine Hills Swamp. Two weeks later, the 
author secured another juvenile crossing the Pine Hills Swamp road, now 
in the collection of the Illinois Natural History Survey. On October 7, 
1957, Mr. James Swanson took a juvenile from the Wolf Lake Swamp, 
about 2 mi. S Pine Hills Swamp. A week and a half later, Mr. Douglas 
Rossman collected an adult from the immediate vicinity of Pine Hills 
Swamp. The latter two specimens are alive and in the possession of the 
collectors. 

In addition to substantiating the occurrence of the green water snake 
in Illinois and providing the northernmost known record for the species, 
the several recently collected specimens are of further interest inasmuch 
as they are from an area that has been intensively collected by many 
different herpetologists year after year for many decades. The reasons 
for its relative abundance at present and for its presumed rarity prior to 
1956 are not apparent.—E, D. Keiser, ]r., Department of Zoology, 
Southern Illinois University, Carbondale. 
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Development of Eggs and Young of Desert Tortoise* 
By Kay Booth 


A female tortoise, Gopherus agassizi Cooper kept in a yard at my 
home in Orland, California about 300 miles north of its usual range, 
with a male of the same species for nearly a year, laid a clutch of ten 
eggs during the night of June 28-29, 1956. Correspondence with Dr. 
Angus M. Woodbury revealed that little had been recorded about certain 
phases of early development in this species and at his instigation, develop- 
ment of the eggs was carefully watched. 


About June 20, the female had begun to dig with abandon using her 
front legs and even the male indulged but to a much lesser extent. The 
female was transferred to a small pen June 26. Early the next morning 
she was digging a hole with her hind legs but ceased about 9:30 a.m. 
and retired to the shade for the rest of the day. The next morning, June 
28, she was again digging at the hole but again retired to the shade when 
it got too hot. The hole was about ten inches deep and about seven 
inches in diameter, a little large at both top and bottom. It was left un- 
touched all day at least until 10 p.m. (A year later, when she laid another 
clutch of eggs, it was found that she scooped out a depression with her 
front legs, then from the bottom of it, she dug the egg hole with her hind 
legs. ) 

At 8:30 a.m. June 29, the hole was filled and she was languidly 
resting on top. She retreated to the shade about ten minutes later. On 
July 2, I opened the nest and removed four eggs, leaving the remaining 
six in position without disturbance. One side of the hole was slightly 
damp, doubtless remaining from liquid voided by the female at egg- 
laying. The top egg was found about 114 to 2 inches below the surface. 
The hole was re-filled with about three inches of dirt. 

The four eggs removed from the nest were incubated in a sand filled 
container in the house. A cloth was laid over the sand and depressions 
were made through the cloth into the sand for the eggs. Eggs were 
candled and kept in the egg-depressions, always keeping the air-pocket 
up. They were covered with turkish toweling which was dampened from 
time to time, usually every day or two. The eggs were numbered 1 to 4 
to identify them when observations were made from time to time. Heat 
was supplied for incubation from a 40-watt incandescent electric light 
bulb as needed to keep the temperature of the eggs cool but not cold or 
warm to the touch. 

After remaining in the nest 66 days during the warmest part of the 
summer, three more eggs, numbered 5 to 7, were removed on September 
3 and incubated in the house with the first four. The remaining three 
eggs were left in the ground all winter without hatching and were re- 
moved April 15, 1957. 

The first four eggs when first candled were very clear and the shells 
were much more transparent than chicken eggs but by July 19 (3 weeks), 
they were distinctly clouded over the entire contents. The next day, blood 
lines began to appear in numbers 3 and 4 and these gradually enlarged 
and darkened. The other two eggs were slower in developing the blood 
lines and eventually perished without hatching. By July 30, the two 
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vigorous eggs were much darker, the blood lines were very pronounced, 
and the embryo was beginning to be discernible, about 34 inch in length 
and curved like a cashew nut. 

By August 4 (37 days), the two embryos had begun to show move- 
ment and by August 12 were too dark to candle well. By August 25 (58 
days), eggs number 1 and 2 were discarded. When eggs number 5 to 7 
were removed from the nest on September 3 (66 days), they were too 
dark fer candling but obviously contained well developed embryos. 

On September 18 (82 days), eggs number 3 and 4 were pipped and 
the egg “tooth” or horn on the tip of the snouts were poking out of holes 
in the side of the shells near the bottom where they rested on the sand. 
The young tortoises were curled in their shells with backs upward against 
the shell above the air pocket. Each young tortoise attempted to break the 
shell by kicking but both failed and had to be helped. The other three 
eggs, numbers 5 to 7, that had spent the summer in the nest, followed 
the same pattern when they emerged from October 7 to 10 (101 to 104 
days). The reason for this three week delay in hatching may have been 
lower temperatures and less humidity in the nest. 

The three eggs that remained in the nest all winter appear to have 
had well formed embryos but were badly spoiled when opened in the 
spring. Dr. Woodbury suggested that since the shells had not been pipped, 
they may have failed to emerge because the season was too short and the 
temperature too low at the time they were ready to hatch. About the 
time the eggs were hatching in the house, the female was showing great 
interest in the nest trying to get at it but it was protected by boards and 
she gave up after about three days. 

When helped to break the shell at hatching, the hatchlings kicked 
hard to finish breaking it, then rested awhile. After leaving, about 14 
teaspoonful of a white gelatinous substance remained. The egg shell was 
brittle but the egg membranous lining was tough. The hatchling carapace 
was soft and pliable but there were wrinkles on the sides and a deep 
fold across the plastron that had allowed curling of the fetus in the egg. 
In the center of the plastron was a yolk sac about one third the size of 
the young turtle that greatly impeded its movements. This was rapidly 
resorbed over a two day period leaving only a soft umbilical scar by the 
third day but remained visible for several weeks and did not completely 
heal for several months. The egg-horn gradually disappeared within 
about six weeks. 

The hatchlings all tried to eat and soon learned to eat lettuce and 
nibble at many plants when outdoors. The first two soon developed habits 
of retiring to a dark corner of their box about 5 or 6 p.m. to 5 a.m. 
Three of the tortoises, numbers 3, 4 and 5 hibernated from early De- 
cember 1956 to mid February, 1957. The other two remained active 
all winter long and were fed regularly, hence grew much more than the 
hibernators. 

At hatching, the carapace plates were marked with light tan in the 
center, surrounded by a deep chocolate brown line about one sixteenth 
inch wide, all covered with a very thin layer that flaked off in a few 
days and left the shell plates bright and shiny. Dr. Woodbury suggested 
that this might be a post-hatching molt. 
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The early hatchlings were astonishingly different from the adults 
in temperament. They attempted to bite whenever touched even as the 
shell was being removed so they could leave the egg. After leaving, 
they were very bellicose, jumping slightly forward and hissing when 
touched. This belligerence gradually waned. After two days, they were 
willing to be held and after five or six days they were as docile as adults. 
The three late hatchlings were extremely lethargic and less responsive 
than the first two after the initial opening in the egg shell. This be- 
havior may well have been caused by sub-optimum conditions of develop- 
ment in the nest. 

All five hatchlings soon became adjusted to their new environment 
and exhibited much the same behavior as other young animals; they 
are curious, have an active sense of smell, fall asleep suddenly, yawn, 
stretch, appear to have hiccoughs occasionally, and may be “spoiled” 
since some prefer to be held in the hand while feeding. 


103 YOLO STREET, ORLAND, CALIFORNIA 





ERRATUM: Vol. 13, Part 3, p. 178, figures 1 and 2 have their captions 
transposed. 


Frogs of the Genus Eleutherodactylus from 
Coahuila, Mexico 


By RoBert G. WEBB 


In view of the recent survey of frogs of the augusti group, genus 
Eleutherodactylus, by Zweifel (1956, Amer. Mus. Novitates, 1813), it 
seems desirable to comment on six Coahuilan specimens catalogued in 
the Museum of Natural History, University of Kansas, to which all 
numbers cited in the text refer. 

A female (39827), 64.2 mm. long, 7 mi. S and 4 mi. E Bella Union 
in SE Coahuila, is referable to the race E. augusti augusti. Dark purplish 
marks on back are in distinct contrast with light cream ground color; 
barring is distinct on fore limbs, less so on hind limbs; tympanum- 
length/head-width ratio 0.176. This represents the first record for Coa- 
huila and extends the range slightly NW from the nearest locality in 
Nuevo Leén (Joc. cit.: 16); secured June 25, 1952, in a pinyon pine- 
juniper association at the base of a mountainous uplift. Presumably this 
race occurs in suitable habitats in the discontinuous mountains across 
southern Coahuila which link the highlands of the Sierra Madre Oriental 
in Nuevo Leén with those of the Sierra Madre Occidental of Durango 
to the west. 
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A gravid female (39829), June 29, 1952, 3 mi. S and 9 mi. E Cuatro 
Cienegas, an estimated 9-10 miles from the type locality of E. augusti 
fuscofemora. Measuring 68.9 mm. long, it is referred to E. a. latrans 
because of a light brown dorsum with only slight evidence of darker 
blotches; indistinct barring on limbs; large tympanum (tympanum-length/ 
head-width ratio, 0.188); rear surface of femur, although darker than 
ground color of back, not darkened to extent figured by Zweifel (Joc. cit.: 
11, fig. SC and 25, fig. 11) for the race fuscofemora. 


Three females and one male from 18 mi. S and 14 mi. E Tanque 
Alvarez. The male (39822), 64.2 mm. long, has a distinct dorsal pattern 
of purplish spots on a light background and a tympanum-length/head- 
width ratio of 0.167; rear surface of femur no darker than dorsal mark- 
ings. Three females 46.0 (39830), 69.7 (39831) and 74.5 mm. (39832) 
long, with respective tympanum-length/head-width ratios of 0.164, 0.184 
and 0.196, exhibit the light brown dorsal coloration of /atrans, the mark- 
ings more distinct in 39830 and 39831. Coloration of rear surface of 
femur of 39830 not unlike that of the male; that of 39832 dark, but not 
as dark as in fascofemora. No. 39831 has a black rear surface of femur 
and is thus referable to fuscofemora. The Tanque Alvarez specimens were 
collected July 5-6, 1952, in a flat area with stands of tall, coarse grass 
and small low hills of a coarse white material with sink holes and cave-ins. 

Thus, of four specimens from the same locality, three are referable to 
latrans and one to fuscofemora. The latter specimen, however, has a 
tympanum-length/head-width ratio of 0.184 which is close to the mean 
value for female /atrans (loc. cit.: 9, fig. 4). These four specimens also 
show varying degrees of darkening on rear surface of femur. The aggre- 
gate characters of this series from the more northern locality of Tanque 
Alvarez suggest that it is an intergradient. This zone of intergradation 
between Jatrans and fuscofemora may extend south to the vicinity of 
Cuatro Ciénegas as evidenced by the occurrence of the Jatrans female 
(light coloration on rear surface of femur) which was secured not far 
from the type locality of fascofemora. 

From the few specimens available, the transition from Jatrans to fusco- 
femora, based on the color of rear surface of femur, does not appear to 
form a geographical character gradient or cline. Seemingly there is an 
intermediate population with an extensive range, composed of individuals 
resembling both /atrans and fuscofemora, the subspecies fuscofemora con- 
fined to south-central Coahuila. This mixture of characteristics may on 
the contrary be indicative of linkage of the two subspecies /atrans and 
augusti, More Coahuilan specimens are needed to clarify the relationships 
of the subspecies /atrans, fuscofemora and august. 


specimens and is grateful to Mr. John M. Legler for permission to report 
on these frogs under his care. Notes on habitat are from the collector's 
notebooks deposited in the Museum of Natural History, University of 
Kansas. 


DEPARTMENT OF BIOLOGY, WEST TEXAS STATE COLLEGE, 
CANYON, TEXAS. 


The writer did not personally participate in the collection of these . 
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Range and Status of a Mexican Earless Lizard 
By KENNETH L. WILLIAMS and Hosart M. SMITH 


The nominal species Holbrookia bunkeri Smith (1935, Univ. Kansas 
Sci. Bull., 22: 185-188, pl. 28, fig. 3) was proposed on the basis of a 
single specimen, and no further examples have been reported. The 
existence of a natural species H. bunkeri has thus been seriously ques- 
tioned. Field work by the senior author has revealed that the type repre- 
sents a taxonomically distinct population acceptable at subspecific rank, 
and has indicated the possible extent of its range. 

The 14 newly acquired specimens (now Univ. Ill. Mus. Nat. Hist. 
Nos. 39705-39718) were obtained in an isolated area of sand dunes near 
Samalayuca, Chihuahua, approximately 30 miles south of Juarez, on May 
21, 22 and 29, 1956, when air temperatures varied from 89 to 98°F. 

The color of these lizards in life is striking (Fig. 1). The pattern is 
retained in well preserved specimens, but the yellowish colors are 
scarcely evident after 8 months in alcohol. Description from life: dorsal 
ground color light gray, lighter on tail and top of head; males with 
bold, relatively large, round, light spots profusely scattered on dorsal 
surfaces of trunk, base of tail and hind legs, all a bright yellowish that 
also tints the dorsal ground color; ventral surface of tail uniform yellow 
in most males; diagonal black marks on sides of abdomen nearer axilla 
than groin, slanting posteroventrally, reaching dorsal surface, more pro- 
nounced in males; no gray in gular region in males, but very faint signs 
of gray in gular region of two of eight females; very faint dorsal blotches 
in females, 8 to 11 on each side of middorsal line; several females with 
whitish speckled marking as in males, but spots smaller, less numerous 
and less yellowish; two or three light cross bands on tarsus in both sexes, 
but very faint in some specimens. 

Supraoculars 15 to 18; two canthals; six superciliaries; supralabials 
strongly flaring and oblique, longest about three times as long as high, 
or longer; several rows of small granular scales separating gular fold from 
ventrals; ventral scale count in three specimens 722, 769, and 77<'; 
one to two rows of small granular scales around inner margin of orbit 
separating supraoculars from frontals; dorsal scales round and absolutely 
smooth; five keeled suboculars; most spots on sides coinciding with a 
group of slightly enlarged scales. 

In 8 females, snout-vent (8) 47-60 (all measurements in mm.), av. 
50.75; tail (7) 46-63, av. 52.80; hind-leg (8) 37-47, av. 41.38; ratio 
tail to total length .491-.516, av. .508; femoral pores (16 counts) 9-13, 
av. 10.8; total length (7) 93-123. In 6 males, snout-vent 51-63, av. 58; 
tail (4) 58-65, av. 61.75; hind-leg (6) 43-51, av. 47-8; ratio tail to 
total length (4) .504-.549, av. .528; femoral pores (12 counts) 9-13, 
av. 11.3; total length (4) 110-124. 

Through the courtesy of Mr. John M. Legler we have compared this 
series with the type of H. bunkeri; in pattern and structure they appear 
identical. The type, a female, is matched almost perfectly by one in the 
series from Samalayuca. The samples now available reveal a population 
distinctive from others of the genus in the following diagnostic features: 
tail unmarked below, generally longer than snout-vent; body scales 
smooth, flat, rounded; femoral pores usually more than 9 and less than 





266 HERPETOLOGICA Vol. 13 


14; little or no gray on throat and lower jaw; longest supralabials 3 times 
as long as high, strongly flaring, with upper surface of longest scale 
about a third as wide as long; scales between frontals and enlarged supra- 
oculars small. 

In these respects we see little evidence of relationship with propinqua 
as was suggested in the original description. The tail is relatively long, 
but the peculiar, small keeled dorsals of propingua are not approached 
to any degree. In our opinion the population named bunkeri is but one of 
the geographic races of maculata. It perhaps resembles H. m. pulchra 
more closely than any other form, but no subspecies matches bunkeri in 
the combination of absence of gular gray, extensive spotting, roundness 
and smoothness of dorsal and lateral scales and enlargement of groups ot 
lateral scales. The character of the long tail is shared with H. m. dicker- 
sonae, elegans, thermophila and pulchra—the southern subspecies of H. 
maculata. The possession of a relatively long tail by all the southern sub- 
species of H. maculata is perhaps of major significance. The western 
forms, elegans and thermophila, are readily distinguishable from bunkeri 
on the basis of larger scales between frontals and enlarged supraoculars. 
H. m. dickersonae has a dark gular region, is larger and has shorter, less 
oblique supralabials. H. m. pulchra differs primarily in a dark-marked 
gular region, although certain subjective differences in shape of the 
supralabials also seem to exist. 

Field work of the senior author near Samalayuca suggested that 
bunkeri is restricted to the extensive shifting dunes of this area. No 
specimens were found elsewhere, even in fringe areas. The subspecies 
thus may be endemic to these dunes, which occupy an area several miles 
to either side of the road, but only a narrow zone at the highway. It 
may be suspected that the type locality of bunkeri, stated as 15 miles 
south of Ciudad Juarez, is in error since the type was collected along the 
highway at the only area where it crosses the dunes, about 30 miles south 
of Ciudad Juarez. 

Most were collected approximately 40 to 100 feet from the nearest 
scrub cover. Several were flushed almost under foot from a sparse 





Pl. 1. Holbrookia maculata bunkeri, two females (left) and three 
males, 30 mi. S. Juarez, Chihuahua. 
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“grass” resembling wild oats which provided virtually no protective 
shade; they could not be detected at a distance. Since the air temperature 
was near 100°F, it seems that they must have a relatively high heat 
tolerance or that they customarily bury themselves in sand to escape the 
heat. 

Some of the other species obtained in the dunes and the fringe areas 
are: Gambelia wislizenii wislizenii (3), one a female in brilliant color, 
all in the dunes proper; Sceloporus undulatus consobrinus (6), in the 
dunes and in branches of scrub growth; Cnemidophorus tigris marmoratus 
(7), five on the fringe area, two within the dunes; and Uta stansburiana 
stejnegeri (1), in the dunes. 

DEPARTMENT OF ZOOLOGY AND MUSEUM OF NATURAL 
HISTORY, UNIVERSITY OF ILLINOIS, URBANA. 





New and Noteworthy Mexican Herptiles 
from the Lidicker Collection 


By Hosart M. SmMiTH and PETE S. CHRAPLIWY 


During the summer of 1956 Dr. William Z. Lidicker, then a grad- 
uate student at the University of Illinois, directed an expedition through 
parts of northern and central Mexico to study the distribution of certain 
mammals. Incidentally, nearly 300 herptiles were collected with the as- 
sistance of Wayne H. Davis and John R. Winkelmann. All specimens are 
now in the University of Illinois Museum of Natural History (UIMNH); 
the noteworthy specimens are recorded hereinafter, except for a Pterno- 
hyla previously described (1957, Herpetologica, 13: 1). 

Bufo cognatus Say. In the 1948 checklist of Mexican amphibians 
(Bull. U. S. Nat. Mus., 194) this species was not recorded from Sonora; 
in 1949 Burger and Hensley (Nat. Hist. Misc., 35: 2) recorded it from 
the extreme northwestern corner at Sonoyta. Savage (1954, Trans. Kans. 
Acad. Sci., 57: 326) extended its known range to southern Sonora (10 
mi. SE Pitahaya, 5 mi. NE El Bamuri), and Riemer (1955, Herpetologica, 
11: 17) extended it 30 miles farther east-southeast, 4.4 mi. N Ciudad 
Obregon. 

A single typical adult (40695), 22.5 mi. NW Navajoa, extends the 
known range another 25 miles south. Savage (Joc. cit.) postulates that 
it occurs at least another 100 miles southward, to the Rio Fuerte in north- 
ern Sinaloa. 

Bufo c. compactilis Wiegmann. Five taken in the state of Aguas- 
calientes, where the species apparently has not previously been recorded, 
although expected: Aguascalientes (28092); 5 mi. S (28090-1), 16 mi. 
S (40578), and 8 mi. E Aguascalientes (40579). 

Bufo debilis kelloggi Taylor. Three (40589-91), 13 mi. NE Los 
Mochis, Sinaloa, confirm that a relatively large range is occupied by 
specimens of essentially constant character, all referable to this subspecies, 
not previously recorded in northern Sinaloa. The area of intergradation 
with B. d. retiformis must be largely, if not wholly, confined to Sonora. 

Bufo debilis kelloggi x B. d. retiformis Smith and Sanders. An adult 
(40575), 33 mi. SSW Navajoa, Sonora, extends known range of inter- 
gradation over a zone about 100 miles in width, southward from 11 mi. 
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NW Vicam (Riemer, op. cit.: 18). It is essentially identical with Riemer’s 
intergrades. 
Sceloporus poinsetti macrolepis subsp. nov. 

Holotype. Univ. Ill. Mus. Nat. Hist. 35455, adult male, El Salto, 
Durango, 1952-3, Barden and Firschein. Paratypes. UIMNH 35453-4, 
35456, topotypes; UIMNH six, 5 mi. W El Salto, and UIMNH one, 
27 mi. E El Salto, Durango; UIMNH one, 10 mi. W Durango, and 
UIMNH 40474, 24 mi. N Durango, Durango; Univ. Kans. Mus. Nat. 
Hist. 33855, 4 mi. SW Coyotes, 8100 ft., Durango; Chicago Nat. Hist. 
Mus. 1510 (10), Coyotes, Durango; U.S. Nat. Mus. 46844-5, Durango, 
Durango; USNM 47417, Balleza, Chihuahua; USNM 47419-21, Guacho- 
chic, Chihuahua; UKMNH 38097-8, 2 mi. W Sain Alto, Zacatecas; BYU 
13855-60, 22 mi. S Sombrerete, Zacatecas. 

Diagnosis. A southern geographic race of S. poinsetti with larger and 
fewer dorsals, 85% with 26-29, compared with S. p. poinsetti with only 
3% less than 30. 

Description of holotype. Scutellation of head much as in S. p. poin- 
setti; 2 rows supraoculars, labiomentals narrowly separated from mental, 
frontal separated from interparietal. Dorsals 27; ventrals 48; femoral 
pores 10-12; snout-vent 98 mm.; 4th toe 18 mm. 

Black collar covering 4 scale lengths middorsally; light border at rear 
of collar one scale row wide, that at anterior border of collar 2 scale 
rows wide; black rings on tail strongly differentiated from intervening 
light rings, evident ventrally on distal part of tail; a transverse light band 
at occiput and other dim light crossbands on trunk and base of tail. 

Variation. In the paratypes, dorsals 26 (1), 27 (7), 28 (10), 29 
(10), 30 (4), 31 (1); femoral pores 9 (4), 10 (9), 11 (11), 12 (5), 
13 (8), 14 (1). Juvenile coloration similar to that of the same age 
group of the nominate subspecies. 

Remarks. This subspecies appears to differ from S. p. poinsetti pri- 
marily in having larger dorsal scales; the range of variation in that sub- 
species is 27 to 36, in 128 specimens: 27 (1), 29 (3), 30 (13), 31 
(23), 32 (24), 33 (33), 34 (9), 35 (17), 36 (5). Dr. Wilmer Tanner 
has pointed out to us that in life the Sombrerete specimens were con- 
spicuously different from S. p. poinsetti in having a red ring around the 
eyes, mostly on the ciliaries. 

The geographic range of the subspecies is from southwestern Chi- 
huahua through western Durango to extreme western central Zacatecas; 
the entire range is at a higher elevation than that of S. p. poinsetti. 

This subspecies is separated geographically from the nominate race in 
the southwest by a small-scaled subspecies, described hereinafter, but in 
central Chihuahua it unquestionably is in contact and intergrades with the 
nominate race. A small series from Mojarachic and from 15 mi. E 
Cuauhtemoc, western central Chihuahua (UIMNH 5 spec.) exhibits an 
intermediate range in dorsal scale count (28, 29, 30, 31, 32) as does a 
larger series (CNHM 11841-7, 15724[11]}) from nearby Samachique 
(28, 3; 29, 7; 30, 3; 31, 1; 32, 1; 33, 1). These we interpret as inter- 
grades between poinsetti and macrolepis, tending strongly toward the 
latter race. Whether the ranges of these subspecies are in contact in 
southern Coahuila and northern Zacatecas is not now known. It is note- 
worthy that the lowest counts known for poinsetti occur in the area of 
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intergradation with macrolepis and in southeastern Coahuila. 

Specimens of S. p. poinsetti from critical areas of Chihuahua, Coa- 
huila, and Nuevo Leén that have been compared with macrolepis: 
Chihuahua: Hechicero, 4850 ft. (UKMNH 33856); 10 mi. S Mocte- 
zuma (UIMNH 21463); Progreso (USNM 104713-4); 10 mi. S Casas 
Grandes (USNM 105342); 7 mi. E San Buenaventura (USNM 105338- 
41). Coahuila: N foot Sierra Guadalupe, 6500 ft., 15 mi. SW General 
Cepeda (UKMNH 33974, 37550, 37555, 37557, 37567); Sierra Guada- 
lupe (USNM 47491-2); Las Margaritas (UKMNH 38305); Panuco, 
1220 m. (UKMNH 38096); Jaral (CNHM 1547); 3 mi. NW La Rosa 
(UIMNH 28161); Arteaga (USNM 105794-105822); Mt. Zapalinamé, 
near Saltillo (USNM 2); Saltillo (USNM 5); 21 mi. N Saltillo (USNM 
105763); 10 mi. E Hipdlito (USNM 105786-8); 21 mi. N Hipdlito 
(USNM 105789-93). Nuevo Ledn: 15 mi. W Santa Catarina (USNM 
105827-8); Huasteca Canyon near Santa Catarina (USNM 105829). 
The only dorsal counts on these and other specimens from scattered 
localities in the United States that are 29 or lower are 27 for the speci- 
men from La Rosa, Coahuila, and 29 for one specimen from each of 
the localities of Arteaga, Hipdlito and General Cepeda in southern 
Coahuila. 

Sceloporus poinsetti polylepis subsp. nov. 

Holotype. Univ. Ill. Mus. Nat. Hist. 21464, adult male, 18 mi. N 
Escalon, Chihuahua, June 25, 1934, David H. Dunkle and Hobart M. 
Smith. Paratypes. UIMNH 21465-6, DHD-HMS 246-8, 250-2, 255-6, 
topotypes; USNM 105493-7, 105498-500, EHT-HMS 4361, 4362, 4364- 
71, 4456-70, UIMNH 21459-60, vicinity of Pedriceia, Durango; USNM 
105493-7, betw. Lerdo and La Goma, Durango; USNM 105486-92, La 
Goma, Durango. 

Diagnosis. A race of S. poinsetti with smaller and more numerous 
dorsals, 83% having 36-41 dorsals, as opposed to 4% of S. p. poinsetti 
with more than 35; apparently smaller, maximum body length about 
96 mm. 

Description of holotype. Scutellation of head much as in S. p. poin- 
sett; 2 rows supraoculars, labiomentals narrowly separated from mental, 
frontal separated from interparietal. Dorsals 41; ventrals 54; femoral 
pores 10-11; snout-vent 72 mm.; tail broken. 

Black collar covering 3 scale lengths middorsally; light border at 
anterior edge of collar covering 2 scale rows, that at rear edge covering 
1 scale row; light flecks in transverse series between ear openings; dark 
rings on tail strongly defined, those toward tip encircling tail; blue lateral 
patches on abdomen well defined, black-bordered; throat suffused with 
blue medially. 

Variation. Dorsal counts 33-41; 33 (2), 34 (3), 35 (3), 36 (12), 
37 (12), 38 (8), 39 (2), 40 (3), 41 (2). 

Remarks. The range of this subspecies appears to be confined to 
southeastern Chihuahua and northeastern Durango, in desert hills at 
relatively low elevation. It appears to differ from others of the species 
primarily in having small dorsals. It also may be smaller. The type, 
72 mm. snout-vent, is a mature male; no equally small mature males of 
poinsetti are present in the series now available. It is a curious fact that 
no geographic trend toward the high counts of polylepis is evident in 








270 HERPETOLOGICA Vol. 13 


the specimens of poinsetti available from areas adjacent to the range of 
polylepis. On the contrary, the latter race is surrounded by populations 
tending to have low dorsal counts. No clear-cut intergradient popula- 
tions are known at present, but the similarities in all features of polylepis 
and poinsetti, as well as their overlap in dorsal count and parapatric 
range, leave no doubt that they are subspecifically related. 

Micrurus diastema proximans subsp. nov. 

Holotype. Univ. Ill. Mus. Nat. Hist. 40369, female, 4 mi. NE San 
Blas, Nayarit, July 16, 1956, Davis, Lidicker and Winkelmann. Paratype. 
U. S. Nat. Mus. 67374, Magdalena, Jalisco, C. C. Elliott. 

Diagnosis. A Micrurus diastema with 20 or more black rings on body; 
ventrals 213 to 237, caudals 36-39 in known females. 

Description of holotype. All labials 7; preoculars 1-1, postoculars 2-2; 
nasal in contact with preocular; temporals 1-2-2; ventrals 213; anal divid- 
ed; caudals 36 (@). Total length 420 mm., tail 44 mm. 

Nuchal black ring involving tips of parietals and 4 scale rows on 
nape; parietal light ring not involving anterior end of parietals, wider 
laterally, extending at margin of lip to below middle of eye; black head 
cap reaching lip, no light area at lip or on snout; mental and anterior 
three infralabials black; 23 black rings on body, 6 on tail; black rings 
covering 214-3 scale lengths at middorsum, usually 1-2 ventrals; 2 black 
rings not reaching ventrals, 2 extending only onto sides of ventials and 
3 broken narrowly at midventer; yellow rings covering 14-1 scale length, 
absent ventrally. 

Variation. The single paratype is a female with 1-1-2 temporals, 237 
ventrals, 39 (+ ?) caudals, 20-4 black rings on body and tail, total length 
810 mm., tail 80 mm. (+ ?); lips light, not contacted by black head cap. 

Remarks. All recorded specimens of Mécrurus diastema, except the 
present two, have 15 or fewer rings. M. d. michoacanensis has less than 
nine, M. d. diastema and M. d. distans 12-15. The black rings in diastema 
are often reduced to dorsal spots. 

On geographic grounds it is believed that the specimen recorded by 
Mocquard (1899, Bull. Soc. Philom. Paris, ser. 9, vol. 1: 157) from 
Cerro San Jaun, Tepic, Nayarit, belongs to this subspecies. 

The paratype from Magdalena was referred to diastema by Smith 
(1943, Proc. U.S. Nat. Mus., 93: 452), and later to distans by Schmidt 
and Smith (1943, Zool. Ser. Field Mus. Nat. Hist., 29: 28), who added 
that this specimen possesses a much higher number of black rings than 
any other then known. 

It is now envisioned that in the Nayarit-Jalisco area there is a nomen- 
claturally distinct population with numerous rings. It is bordered to the 
north and south by distinct populations with fewer rings, the greatest 
reduction occurring in the extreme southern part of the range. It is 
possible that the central subspecies proximans is ancestral to the adjacent 
races diastema and distans. Its close similarity to the eastern Mexican 
M. affinis may be significant in this connection. 

Crotalus tigris Kennicott. An adult, 23 mi. SW Navajoa, Sonora, 
extends the known range of the species over 100 miles south from Guay- 
mas and suggests that it, like numerous others of similar range, may occur 
in extreme northern Sinaloa. It does not deviate notably from others of 
the species (Klauber, 1952, Bull. San Diego Zool. Soc., 26: 111-112) 
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except that it has 156 ventrals (¢'), whereas 158 was the previously 
recorded minimum. Scale rows 23, subcaudals 24. 

We are much indebted to Mr. John E. Legler, Dr. Robert F. Inger 
and Dr. Doris Cochran for the loan of materials in collections of their 
respective institutions. 

MUSEUM OF NATURAL HISTORY AND DEPT. ZOOLOGY 
UNIVERSITY OF ILLINOIS, URBANA. 





THE TYPE OF THE BLIND SNAKE STENOSTOMA ALBI- 
FRONS.—One of the barriers to improvement and stabilization of 
taxonomy of tropical American Leptotyphlops is the uncertainty of allo- 
cation of Wagler’s Stenostoma albifrons (in Spix, Serp. Bras., 1824: 68- 
69, pl. 25), the earliest name applied to American members of the 
genus. The plate is essentially unidentifiable, and the description is but 
little better since it could be applied to a large number of species with 
a light spot on head and tail. Wagler’s description, which is not widely 
available, follows verbatim (through the courtesy of Mr. Hyman Marx, 
Chicago Natural History Museum): 

“Species 1. STENOSTOMA ALBIFRONS. Tab. XXV. Fig. 3. St. 
rufo-fuscum, nitidum, squamis albide submarginatis; fronte caudaeque 
apice albis. Descriptio. Caput parvum, obtusissimum, scutis antice tribus, 
quorum intermedium triangulum, duo lateralia subquadrangula in medio 
transverse fissa; scuta ocularia magna, subquinquangula, vix subpunctata; 
scuta superciliaria subquadrangula, longiuscula; oculi magni, rotundi, cute 
non tecti; nares rotundae, mediocres; dentes nulli; oris rictus parvus, 
inferus; corpus totum aeque ac cauda aequale, teres, nitidum, rufo-fuscum, 
squamis quadrangulo-hexagonis, albide submarginatis, subtus pallidius; 
frontis macula alba, quadrangula; cauda apice [p. 69} alba, aculeata; 
squamarum series trunci longitudinales quatuordecim. Longitudo corporis 
7”, caudae 514”; ambitus trunci in medio 6”. 

“Habitat rarum in adjacentibus urbis Para.”’ 

In the hope of determining whether additional data might be secured 
from the type of S. albifrons, we wrote Dr. W. Hellmich of the Zoo- 
logische Staatssammlung of Germany, who replied March 13, 1952: “The 
collection contained three alcoholic examples of this species before the 
war: 1347/0, South America, collector and date unknown; 1348/0, 
Brazil, Spix collector, date unknown; and 368/09, Trinidad, Insp. Oth- 
mer, 1903. All except 1347/0 were destroyed during the war. Although 
1348/0 was not stated in the catalog as the type, it is believed to be the 
type since almost all Spix types were in the Munich collections. No. 
1347/0 cannot be the type since it measures 81 mm. in total length, tail 
4.5 mm.; it cannot even be regarded a paratype since Wagler gave no 
indication that he based the description on more than one specimen.” 

As well entrenched as the name a/bfrons is in the literature on Amer- 
ican herpetology, it would be unfortunate to eliminate it from future 
taxonomic works because of its present uncertainty of allocation. Since 
the original type has definitely been destroyed some suitable substitute 
specimen from the type locality should be designated and redescribed as 
a neotype and thus provide a definite point of fixation for the name.— 
Hobart M. Smith and James C. List, University of Illinois, Urbana, and 
Ball State Teachers College, Muncie, Indiana. 
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EATING HABITS OF SOME CAPTIVE TESTUDINES.—A sub- 
adult Testudo gigantea Schweigger, mentioned in previous notes (cf. 
Herpetologica, 8: 178; & 10: 46) displays a peculiar sensitivity to berries 
of Lycopersicon esculentum, the integuments passing through the diges- 
tive tract and being defecated in a virtually unchanged state except for 
a perceptible fading in coloration. A mild diarrhetic condition is in- 
variably associated with ingestion of the berries. A somewhat comparable 
situation in wild T. e. elephantopus Harlan (T. microphyes Ginther 
feeding on the fruit of Hippomane mancinella is on record (cf. Van Den- 
burgh, Proc. Calif. Acad. Sci., Ser. 4, 2: 333-334). 


This same tortoise and two subadult T. radiata Shaw exhibit a great 
fondness for canine feces, seeking them out amidst the grass which they 
ignore. Sometimes a considerable amount is consumed at one time. That 
these two species should share such a predilection is of interest in view 
of their anatomical affinities. On one occasion an adult T. denticulata 
(Linnaeus) consumed a large quantity of dog feces; it died within a 
month thereafter of unknown cause. Other species in the same enclosure, 
viz. Gopherus agassizi (Cooper), G. berlandieri (Agassiz), Kinixys b. 
belliana Gray, K. b. nogueyi (Lataste), K. homeana Bell, T. elegans 
Schoepff, T. 4. hermanni Gmelin, Geoemyda r. rubida (Cope), Terrapene 
c. carolina (Linnaeus), T. c. triunguis (Agassiz), and T. 0. ornata 
(Agassiz), were never seen to partake of like fare. These turtles presum- 
ably fail to utilize this food source either or both because of food im- 
printing or because they cannot assimilate the food sufficiently well, 
whereas T. gigantea and T. radiata can. Be that as it may, both of the 
latter do eat and apparently assimilate other foods of high protein con- 
tent, such as hamburger and canned dog and cat food.—Ronald E. Beltz, 
416 So. Birch, Santa Ana, Calif. 





ALBINISM IN THE PRAIRIE RING-NECKED SNAKE.—In July, 
1957 a female albino ring-necked snake (Diadophis punctatus arnyi Ken- 
nicott) was received by the Museum of the University of Colorado (UCM 
9861). It had been collected that month near Alma, Wabaunsee County, 
Kansas. In examining this specimen it appears that where melanistic 
pigments are normally present they are here entirely lacking. The neck 
band and ventral surface are typically pigmented. The usual black 
spots present on the tips of the ventral scales, the chin and the labial 
scales are replaced by translucent areas. The margin behind the neck band 
and upper edge of the upper labials are also translucent. The dorsum is 
pale ochraceous-salmon (Ridgeway, R. 1912. Color standards and nom- 
enclature) and on each scale there are granular clear areas. There is a 
brownish-orange spot at the tip of each dorsal scale. The eyes are dark 
pink and the tongue is a very light buff. In other respects this specimen 
is normal. Total length 32.2 cm., body 27.7. 

An occurrence of albinism in D. p. punctatus (Linnaeus) has been 
reported by Neill (Copeia, 1941, 4: 266) in which the dorsum was white 
and the ring behind the head was pale lemon yellow. The spots present 
on the light yellow ventral scales were dark red.—Alvin M. Earle, Depart- 
ment of Biology, University of Colorado, Boulder, Colorado. 
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ON METAMORPHIC AND POSTMETAMORPHIC AGGREGA- 
TIONS IN SPADEFOOTS.—Semantic difficulties often give rise to mis- 
understanding and thus obscure truth. A case in point seems to involve 
my description of metamorphic aggregations and mass movements in 
Scaphiopus holbrooki hurteri Strecker (Bragg 1950, Proc. Okla. Acad. 
Sci. 31: 26-27; 1954, Herpetologica, 10: 102). Quoting from the second 
of these papers, Neill (1957, Herpetologica 13: 185) notes that I said, 
concerning metamorphic aggregation: ‘‘Nothing like it has ever been 
described in any other species [of this genus}.’’ He then continues, ‘As 
a matter of fact, in the eastern spadefoot, Scaphiopus holbrooki (Harlan), 
there may be mass movement of newly transformed individuals.’ This 
and other quotations from my work, the title of his paper, his quotations 
from other workers, and his description of his own interesting observa- 
tions of mass movements of juveniles of the eastern spadefoot seem to 
imply that Neill thinks that we are writing of the same phenomena in 
the two forms. This is clearly not the case. 

What I have called metamorphic aggregations perhaps should have 
been termed premetamorphic, for they involve only tadpoles before they 
have left the water. I did not so call them because in such groups the 
animals always have well-developed hind legs and often forelegs as well 
and are thus actually in metamorphosis. Neill’s observations, as well as 
those of others quoted by him, all pertain to young juveniles after they 
have left the water, lost their tails and are leaving the pool site. Con- 
sequently, our respective observations are not comparable—they involve 
two different types of phenomena, mine concerning metamorphic phases, 
his postmetamorphic phases. 

Part of the confusion seems also to involve the concept of mass move- 
ment. Both Neill and Oliver (1955, Nat. Hist. N. Amer. Amph. Reot.: 
106) write as though I had described a mass movement of juveniles, 
whereas what I described was a mass movement of tadpoles. Postmeta- 
morphic mass movements of juveniles in Aurteri may, of course, occur (as 
well known for several other forms), but I have never seen it. In the 
interest of accuracy these distinctions should be kept clear. 

Neill is correct, however, that holbrooki occasionally breeds in the 
daytime and I am glad to have my misconception in this matter corrected. 
T now know also of two instances of this in Awrteri as well as several in 
S. bombifrons Cope.—Arthur N. Bragg, Department of Zoology and 
Oklahoma Biological Survey, University of Oklahoma, Norman. 





THE EGGS OF THE DWARF AMERICAN TOAD.—In the orig- 
inal description of Brfo terrestris charlesmithi (Bragg, 1954, Wasmann 
J. Biol., 2: 245) a discrepancy in observations cn different clutches of 
eggs was noted, several groups showing no “partitions” between the eggs 
whereas others were believed to have them. I have since attempted to 
secure other clutches to resolve the matter and have now succeeded. 

Exceptionally heavy rains in central Oklahoma in April, May and 
June, 1957, following three years of drought, gave ideal breeding con- 
ditions. Several small breeding congresses of this toad were seen. Eggs 
were laid in several pools and samples, usually as young embryos, were 
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secured. Study of these and formalin-preserved eggs collected in recent 
years elsewhere in Oklahoma results in the following description. 

The eggs are laid in two long strings of jelly, one from each oviduct, 
loosely wound about on the bottom of a breeding site, the whole occupy- 
ing about 5 or 6 square feet. The jelly tube when fully expanded is 
loosely coiled, hyaline, fairly sticky and very elastic. The eggs are black 
and white, appear crowded in the jelly, and are typically arranged in 
single file. Occasionally one egg appears to be missing in a string, prob- 
ably representing the pause in laying between fertilization of small groups 
of eggs as in other toads. 

There are basically two gelatinous envelopes. The outer is a straight- 
sided continuous tube, approximately 2.5 mm. in diameter. Actual meas- 
urements have been approximately 2.23 for one, 2.49 for another and 
2.67 and 2.5 in different sections of a third (mean, 2.46). 

The inner envelope forms a cansule about each egg so that the whole 
string appears as linearly arranged balls of jelly, each with an enclosed 
egg, packed tightly into a long coiled tube. 

In some clutches. the walls of the capsules between adjacent eggs are 
pressed together to form a straight or nearly straight vertical line siving 
the effect of a partition between adjacent eggs as in Bufo t. americanus 
Holbrook. In other clutches this is not the case. Instead, the walls of 
adjacent capsules meet in such a way that they cannot be seen with ordi- 
nary binocular microscopes or even by staining with actocarmine (a stain 
which often brings out obscure details in the jellies of other toad eggs). 
Along the inner wall of the outer envelope in cases where no ‘“‘partitions” 
appear, the walls of the capsules and the inner wall of the outer tube are 
very obscure. One often cannot see them at all but occasionally there is a 
slight suggestion of them in some places along the tube. In a few instances 
also, in strings with ‘‘no”’ partitions, I have with prolonged effort thought 
that I glimpsed partitions, but later was not certain. The situation there- 
fore seems to be one of variability in the jellies of different females 
affecting the appearance at the junction of the inner and outer jellies. 

Sixteen eggs collected just after laying while others were still being 
produced measured 1.06 to 1.50 with a mean of 1.16 mm. Blastulae 
from another pool had a mean diameter of 1.28 mm. (10 observations) 
and ten embryos in the same developmental stage from the same pool, 
but of different parentage, gave a mean of 1.28 with a range between 
1.17 and 1.40. No partitions could be found in the strings in the first 
case, but they were clearly observed in the second. 


This situation makes interesting a comparison of eggs of Bwfo terres- 
tris as a species. Four subspecies are usually recognized, terrestris of the 
Southeast, americanus of the Northeast and North Central, cope/ of the 
Hudson Bay region and charlesmithi, southern Indiana and Illinois, Mis- 
souri. southeastern Kansas, northwestern Arkansas and eastern half of 
Oklahoma. Eggs of copei are unknown (Wright and Wright, Handb. 
Frogs, Toads, 1949). Those of americanus alwavs have the partitions, a 
characteristic feature by which thev could heretofore alwavs be recognized 
(Livezey and Wright, Amer. Midl. Nat., 37: 179-222. 1947). Those of 
terrestris do not have partitions, whereas those of charlesmithi may ot 
may not, depending upon parentage. It is very doubtful whether the small 
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differences in size reported for these eggs have any significance since 
some of them are based upon young embryos, others on eggs. Amphibian 
embryos are known to increase in size by absorption of water during 
blastulation. If there be any real difference, it is in a slightly narrower 
outer envelope in charlesmithi than in the other two; most measurements 
for it fall below the largest given for the others. Since eggs of each are 
in coiled strings (probably characteristic for the species) the only proved 
difference involves the partitions between eggs. In this case (as in breed- 
ing call) B. +. charlesmithi is intermediate between the other two.— 
Arthur N. Bragg, Professor of Zoology; Herpetologist, Biological Survey; 
and Curator of Amphibians, University of Oklahoma Museum. 





A GEOGRAPHIC VARIANT GRADIENT IN THE CUBAN 
LIZARD, LEIOCEPHALUS MACROPUS COPE. — East-west clinal 
variations among members of the Cuban herpetofauna are not uncommon. 
A number of subspecific names have been applied to the terminal ends 
of ranges of forms in which abrupt “steps” from one subspecies to the 
next have not yet been clearly demonstrated as, for example, in Alsophis 
and Leimadophis. All of these cases apply to species which range through- 
out the island, thus having an east-west distribution of approximately 
eight hundred miles. 

Leiocephalus macropus Cope, one of the least-known Cuban curl-tailed 
lizards, has the east-west axis of its range limited to about two hundred 
miles, being, so far as known, found only in Oriente, the eastern province 
of the island. In spite of this relatively limited distribution a definite 
east-west cline, similar to those occurring in wider-ranging species, has 
been observed. 

In certain individuals there are from one to four unpaired postmentals 
lying along the mid-line of the chin. (Fig 1A). These scales, though 
always developed as raised or granular structures, are frequently small 
and tightly squeezed between adjacent scales. Contrariwise, in some in- 
dividuals median unpaired postmentals are absent (Fig. 1B). 

Sufficiently large samples from many widely scattered localities are 
not available, but the cline can be fairly well demonstrated on the basis 
of material from four regions. Baracoa lies near the eastern tip of Oriente 


Fig. 1. Mental region of Leiocephalus macropus. A, with 3 unpaired 
median postmentals. B, with no azygous postmentals. 
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approximately fifty air miles north-east of Guantanamo. Ocujal, a small 
village near Pico Turquino, is eighty miles west of Guantanamo, whereas 
Cabo Cruz, situated near the westward range limit of macropus, is sixty 
miles west of Ocujal. 

These localities are listed below, with the data, in the order of their 
occurrence from east to west. The percentage figure represents that part 
of the population lacking unpaired median postmentals. 

Number of median postmentals 


Locality 0 1 : 4 Percent 
Baracoa 2 v. 3 0 1 16% 
Guantanamo 3 2 0 1 0 50% 
Ocujal 35 1 0 0 0 97% 
Cabo Cruz 7 0 0 0 0 100% 


The differences noted apply about equally to males and females in- 
dicating that sexual dimorphism is not involved. Ontogenetic changes 
in the chin scales are not evident, since the variations were observed in 
individuals of all sizes. The differences, therefore, represent a geographic 
cline from a high frequency of unpaired median postmentals in the 
eastern part of the range to complete absence westward. 

For the use of specimens in the collections under their care ] am 
indebted to Dr. Doris M. Cochran, of the United States National Museum, 
and to Dr. Ernest Williams, of the Museum of Comparative Zoology.— 
Jerry D. Hardy. ]r.. Deparment of voology, University of Maryland, 
College Park, Maryland. 





FROGS IN THE DIET OF A HOGNOSE SNAKE.—Hognose 
snakes are seemingly adapted specifically to a diet of toads, and the 
literature abounds with comments that toads form the bulk of the food. 
In certain areas where toads are not common, however, the snakes must 
live primarily on other animals. A specimen caught at Lake Avalon, near 
Hillman, Michigan, showed evidence of normal subsistence on frogs by 
taking four bullfrogs in succession a few days after its capture. Toads 
are scarce in this area, but frogs are common. Specimens from dryer 
areas where toads are common and frogs scarce, refuse frogs when 
offered in captivity. The reaction of a frog-accustomed specimen to toads 
would be of great interest—Wéilliam Wegner, Box 263, Bridgeport, 
Michigan. 





THE CARPENTER FROG IN WORCESTER CO., MARYLAND. 
—The distribution of the carpenter frog, Rana virgatipes Cope, has been 
reviewed by the author (1957, Herpetologica, 13: 137-138), with inclu- 
sion of but two Delmarva counties: Sussex Co., Del., and Dorchester Co., 
Md. Subsequent collecting by the author and Ralph Daffin has produced 
specimens (now in my collection) from swampy woods at two localities 
in Worcester Co.: Md. Rt. 12, S Millville, Pocomoke State Forest, May 
18, 1957; Nossowango Creek, Aug. 31, 1957. The streams of these 
localities flow through Wicomico and Somerset Cos., whence eventual 
records may be expected.—Clyde F. Reed, 10105 Harford Rd., Baltimore 
34, Md. 
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A SERIAL ABNORMALITY IN THE PAINTED TURTLE.— 
Zangerl and Johnson (1957, Fieldiana: Geology, 10 [29}: 341-362) 
analyzed abnormalities of turtle shells, but did not describe any like a 
Chrysemys picta found by the writers. This specimen, in the American 
Museum of Natural History, is a hatchling taken from the H. R. Johnson 
property, near Riverhead, Suffolk Co., Long Island, N.Y., May 5, 1957; 
carapace length and width 25 mm. 

The plastron is normal, but abnormalities in the scutes of the carapace 
are evident from Fig. 1. Instead of 5 central scutes, there are 9, which 
can be numbered 1, 2, 2a, 3, 3a, 4, 4a, 5, 5a, front to rear. Scutes desig- 
nated by simple integers are to the left of the central line; all designated 
by integers plus the letter “a” are to the right. Likewise the laterals are 
numbered, 1-4 on the left, 1a-5a on the right. There is no left fifth 
lateral. The type of abnormality here evident, affecting the entire midline, 
is different from the simple isolated peculiarities noted by Zangerl and 
Johnson (sa#pra cit.). 














— 
fu 





Fig. 1. Dorsal view of carapace of abnormal Chrysemys picta from Long 
Island, N.Y. 


_ In addition, it is of interest to note that this turtle has no eyes. The 
skin covers empty sockets, and the anterior part of the head is somewhat 
shortened. In spite of the blindness, the turtle seemed to behave normally 
both in the wild and in captivity. It ate, swam and crawled on rocks, but 
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died of unknown reasons (possibly starvation), July, 1957—Ann Sturn 


and Bayard H. Brattstrom, Dept. Biol., Adelphi College, Garden City, 
New York. 





MORE FOSSIL REPTILES FROM CUBA.—Our knowledge of the 
fossil reptiles and amphibians of the West Indies is very limited. Parker 
(1936) reported on some fossil snakes and Hecht (1951, Amer. Mus. 
Novitates, 1538) mentions fossil lizards in his study of the genus Aris- 
tellinger. Koopman and Ruibal (1955, Brevoria, 46: 1-8) record Anolis 
lucius, Anolis equestris, Leiocephalus, Tarentola americana, and Alsophis 
angulifer from Cuban caves. To these is here added a boa from Late 
Pleistocene cave deposits of Cuba: 

Epicrates angulifer Bibron 

M.C.Z. 2118, Luis Lago, Cuba. Many vertebrae and ribs and a right 
maxilla with 18 tooth sockets. 

M.C.Z. 2099, Cueva de los Indios, Las Acostas, Cuba. Eleven verte- 
brae. 

M.C.Z. 2100, Cueva del Rancho, Limones, Cuba. Twelve vertebrae, 
two of which are especially heavy and massive. The height, width, and 
length of the centrum of the largest vertebra and of an average sized 
vertebra are: 22.7-12.7, 15.6-10.0 and 11.0-7.2 mm. respectively. 

One of the reasons that E. angulifer is common in cave deposits may 
be due to the habit of this boa of entering or remaining at the entrance 
to caves to capture bats (Rodriguez, in Barbour and Ramsden, 1919, 
Mem. Mus. Comp. Zool., 47: 70-213).—Bayard H. Brattstrom, Depart- 
ment of Biology, Adelphi College, Garden City, N.Y. 





ADDITIONS TO THE HERPETOFAUNA OF CASS COUNTY, 
MINNESOTA.—During the summer of 1957 four species expected, but 
according to Breckenridge (1944, Reptiles and Amphibians of Minne- 
sota, Univ. Minn. Press) unrecorded from Cass County, north-central 
Minnesota, were collected. 

Ambystoma jeffersonianum. Three adults under logs, 4 mi. W Hack- 
ensack, July 25. Body temperature of one individual 19.0°C.; air and 
soil temperature under log 20.0° and 18.5°C. respectively. 

Opheodrys vernalis. 1 D.O.R., July 31, on a road in Hackensack. 

Ambystoma t. tigrinum. Ten on roads in and east of Hackensack, 
during and after a thunderstorm, 0100 to 0200 DST, Aug. 13, with 
Thamnophis s. sirtalis, Hyla crucifer, H. versicolor, Bufo americanus, 
Rana pipiens, R. clamitans and the following: 

Rana septentrionalis. Three along road extending 6 mi. E Hacken- 
sack, 0030 to 0200 DST, Aug. 13, during a thunderstorm. 

Specimens representing the county records will be deposited in the 
Museum of Natural History, University of Minnesota—Bayard H. Bratt- 
strom, Dept. Biology, Adelphi College, Garden City, New York. 





————— 
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EGG CLUTCHES AND PREHENSILISM IN THE SLIMY SALA- 
MANDER.—Noble and Marshall (1929), Amer. Mus. Nov. 347: 1-12) 
reported eggs of Plethodon g. glutinosus (Green) guarded by a female 
in an Arkansas cave in August and they found clutches up to 18 eggs. 
Other unguarded clutches were found in September. The eggs were said 
to be creamy-white and about 7.5 mm. in diameter including two distinct 
envelopes besides the vitelline membrane. Fowler (Copeia, 1940 : 133) 
reported a female coiled around 15 eggs under a rotting stump in West 
Virginia in June. According to Bishop (1947, Handbook Salamanders) 
nothing is known of duration of incubation, the size at hatching or 
length of time that the gills are retained. He further states that dissection 
indicates that large ovarian eggs are found from October to December 
and again from May to June in the north and states that this indicates 
that the egg laying season there may be in the early spring months. 
Highton (Copeia, 1956: 75-93) reported a 55 mm. female from a rotten 
log in Florida with a clutch of 11 eggs in Sept. 1952 and 2 more clutches 
in Sept. and Oct. at O’Leno State Park, Florida. 

Our observations were made from Aug. 14, 1956, to Aug. 10, 1957. 
Two clutches were observed beyond the twilight zone in crevices between 
stalagmites in Pitts Cave, 9 mi. NE Waynesboro, Mississippi, Aug. 14, 
1956. A female was found encircling 17 eggs. The eggs were moist due 
to a continuous dripping along the sides of the cave. Twelve of these 
eggs were collected, preserved in formalin and were measured almost a 
year later by means of a vernier caliper. They were ovoid, from 5.3 to 
5.8 mm. wide and 6.1 to 6.4 mm. long. 


On September 5 the embroys left in the cave were well developed 
and could be seen swimming around within the eggs. By Sept. 15 the 
eggs had hatched and 3 of the young were still in their home crevice. 

On Aug. 5 and 6, 1957, numerous gravid Eurycea longicauda gutto- 
lineata (Holbrook) were found along the floor of the cave and in the 
stream running through it. Cave crickets (Ceuthophilus gracillipis), and 
three Rana palustris were found in the twilight zone. Batches of P. g. 
glutinosus eggs observed five weeks previously had hatched and larvae 
were present with the female still in attendance. These larvae were flesh 
colored with pigment around eyes, along costal region and down center 
of back. They measured 13 mm. total length in life. considerably smaller 
than the 20 mm. average given by Highton (op. cit.). 

We do not know whether this salamander spawns twice or once a 
year in Mississippi. Our data suggest twice, since on Aug. 14, 1956, 
developing eggs as well as swimming larvae were found and on Aug. 5, 
1957, hatched broods were found as well as several females with well- 
developed ovarian eggs. The cavern where our observations were made 
has a very equable temperature and it is possible that noncavernicolous 
specimens do not possess the same cycle. 

P. g. glutinosus can suspend itself by the posterior portion of the 
tail while hanging from a finger and by twisting and writhing can in- 
crease its hold and in fact bend the body around until it can mount and 
crawl up one’s arm. The suspicion that this animal has a prehensile tail 
was first gained by Brode who saw the animals use the tail in pulling 
themselves over and about ridges and crevices in the cave. Specimens dis- 
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sected exhibit a well developed tail musculature. The longer-tailed gutto- 
lineata has no prehensile ability and dissections do not reveal grossly 
recognizable musculature. These observations correspond with the fact 
that guttolineata was found only on the floor of the cave and in the 
stream flowing through, whereas g/utinosus was found upon the walls 
and the roof of the cave. P. g. glutinosus from non-cave areas, such as 
those taken from Gulfport, Mississippi, Aug. 17, 1957, could hang by 
the tail, but not nearly so well as specimens from the caves. Cave speci- 
mens could be suspended from a pencil and would not fall off when it 
was revolved at a moderate speed. Flatland specimens could not maintain 
their hold on a revolving pencil—Wm. E. Brode and Gordon Gunter, 
Gulf Coast Research Laboratory, Ocean Springs, Mississippi. 


PROCAINE HYDROCHLORIDE AS A KILLING AGENT FOR 
REPTILES AND AMPHIBIANS.—A method not in general use for 
killing herpetological specimens is injection of procaine hydrochloride 
solution. This drug has proven satisfactory over the past several years 
for ease of handling in laboratory or field, short time required for killing 
and relaxation of the specimen. Sublethal doses may be utilized for 
general anesthesia; minimal doses have been used to calm lizards and 
snakes for photographic purposes. 

This method compares favorably with those reported by Karlstrom 
and Cook (Copeia, 1955 (1): 57-58) using pentothal sodium, nembutal, 
and M.S. 222 (tricaine methanesulfonate), and Lowe (Copeia, 1956(2): 
126) using nembutal. As a killing agent for reptiles a 10% solution is 
prepared by dissolving tablets of procaine hydrochloride (Abbott) in 
distilled water; tap water will serve just as well for general purposes. 
Each tablet contains 0.07 gm. of the drug which may also be obtained 
in crystalline form or prepared solution of one and two per cent con- 
centration. Injection is made into the pleuroperitoneal cavity a short 
distance posterior to the heart. The size and physiologic condition of the 
specimen will determine the dosage necessary to kill. It has been de- 
termined that for most reptiles 0.05 cc. (=0.47 mgm.) per gram of 
body weight is sufficient to cause death in 5 to 15 minutes. 

Injection of procaine solution is similarly an effective means of kill- 
ing adult amphibians, although they can be killed by immersion in a 
solution of the drug. Amphibian larvae are readily killed by putting them 
into a culture dish containing a one to four per cent procaine hydro- 
choride solution, the strength dependent on the size of the animals.— 
Robert L. Livezey, Sacramento State College, Sacramento, California. 





A RECORD-SIZE MIDLAND WATER SNAKE FROM ILLINOIS. 
—A 1310 mm. (514 in.) female Natrix sipedon pleuralis (as allocated 
by Smith, 1956, Herpetologica, 12: 157) collected by the author, April 
20, 1957, at the Carbondale City Reservoir, Jackson Co., Illinois, consti- 
tutes a record size for the subspecies. Wright and Wright (1957, Hand- 
book of Snakes: 537) record a maximum of 41 in. P. W. Smith 
(Amphibians and reptiles of Illinois, in press) stated the largest Illinois 
specimen examined to be 44 in. Conant (pers. comm., 1956) noted 47 
in. as the maximum.—Douglas A. Rossman, Department of Zoology, 
Southern Illinois University, Carbondale, Illinois. 
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abacura, Farancia, 31 
Abastor, 76 
Ablepharus, 168 


Abronia oaxacae, 229 
taeniata, 229 


Acanthodactylus boskianus, 159 
pardalis, 159 
scutellatus, 159 
Acris gryllus crepitans, 255 
acuta, Toluca lineata, 227, 231 
acutus, Crocodylus, 25, 188 
adamanteus, Crotalus, 118 
aesopus, Rana, 47, 48 
Rana areolata, 50, 52 
affinis, Micrurus, 113, 270 
Pituophis catenifer, 239 
Agalychnis alcorni, 29, 30 
callidryas, 30, 103, 104 
dacnicolor, 29, 30, 147 
moreleti, 30 
Agama mutabilis, 159 
stellio, 159 
agassizi, Gopherus, 141, 261, 272 
agilis, Lacerta, 159 
albifrons, Leptotyphlops, 53 
Stenostoma, 271 
alcorni, Agalychnis, 29, 30 
alfredi, Eleutherodactylus, 104, 105 
alleganiensis, Cryptobranchus a., 139 
Alligator mississippiensis, 25 
Alsophis angulifer, 278 
leucomelas antiguae, 53 
alvarius, Bufo, 145 
Amblyrhynchus cristatus, 159 
Ambystoma jeffersonianum, 212, 278 
texanum, 212 
tigrinum, 212 
tigrinum, 278 
Ameiva dorsalis, 159 
griswoldi, 55 
undulata dextra, 229 
undulata, 229 
americana, Tarentola, 241, 247, 278 
americanus, Bufo terrestris, 274, 278 
amoenus, Carphophis amoenus, 139, 245 
Amphisbaena caeca, 165, 167, 170, 171 
cubana, 165, 170, 171 
darwini, 165, 170, 171 
fuliginosa, 165, 170,171 
innocens, 165, 167, 170, 171 
manni, 167, 170, 171 
Amphiuma means, 75, 76 
tridactylum, 75 
andreae, Dromicus, 150-151 
Leimadophis, 149 
Anelytropsis, 161 
anguina, Chamaesaura, 159 
Anguis, 168 
angulifer, Alsophis, 278 
__ Epicrates, 278 
angusticlavius, Plethodon dorsalis, 91-98 
Anniella pulchra, 159, 161 
Anolis, 80 
antiquae, 54-55 
argenteolus, 241 
cristatellus, 247 
equestris, 247, 278 


garmani, 159 

grahami iodurus, 246-247 
lemurinus bourgeaei, 108 
lineatopus, 158-159 
lucius, 241-247, 278 
nebuloides, 227 
nebulosus, 227 

opalinus, 159, 246 
ricordi, 247 

sagrei sagrei, 247 

wattsi, 55 


-- anomalum, Lepidophyma, 121-122 


Anopsibaena kingi, 167, 170-171 
Anotheca, 4 
antiguae, Alsophis leucomelas, 53 
antiquae, Anolis, 54-55 
antoni, Rhinocheilus lecontei, 240 
Aprasia, 163, 168-169 
aquarius, Leiocephalus carinatus, 110 
areolata, Rana, 47, 51 
Rana areolata, 52 
argenteolus, Anolis, 241 
argus, Sphaerodactylus, 147, 148, 159 
Aristelliger, 278 
praesignis, 159 
arizonae, Xantusia, 5, 7-9 
arnyi, Diadophis punctatus, 272 
asper, Bothrops atrox, 33 
atrox, Crotalus, 213, 217 
augusti, Eleutherodactylus, 146, 263, 264 
Eleutherodactylus augusti, 263 
australis, Micruroides euryxanthus, 240 
axanthus, Pseudobranchus striatus, 41 
barbouri, Micrurus fulvius, 112, 113 
basiliscus, Crotalus, 231 
Batrachoseps, 172 
belli, Pseudobranchus striatus, 41 
belliana, Kinixys belliana, 272 
berlandieri, Gopherus, 272 
bilineatus, Masticophis, 239 
Bipes, 163, 168 
biporus, 167, 170 
biporus, Bipes, 167, 170 
biscutatus, Trimorphodon, 240 
bislineata, Eurycea, 63 
blanoides, Cadea, 167, 170 
Blanus cinereus, 167, 170 
bombifrons, Scaphiopus, 189-191, 273 
boreas, Bufo boreas, 176 
boskianus, Acanthodactylus, 159 
Bothrops atrox asper, 33 
bourgeaei, Anolis lemurinus, 108 
brachyphona, Pseudacris, 249, 251, 254 
brachystoma, Thamnophis, 100 
brevirostris, Eumeces, 227 
brimleyi, Pseudacris, 249-254 
Bufo, 172 
alvarius, 145 
americanus, 278 
boreas boreas, 176 
bufo gargarizans, 52 
cavifrons, 33-34 
cognatus, 189-191, 212, 267 
compactilis compactilis, 4, 267 
speciosus, 189-190 
cristatus, 33-34 
debilis debilis, 189 





kelloggi, 145, 267 
kelloggi X B. d. retiformis, 267 
retiformis, 267 
horribilis, 219 
marinus, 53 
occidentalis, 227-229 
peltacephalus, 56-57 
perplexus, 33 
punctatus, 176, 189, 192, 212 
stejnegeri, 52 
terrestris, 274 
americanus, 
charlesmithi, 
273-275 
copei, 274 
terrestris, 274 
219-221, 232 
macrocristatus, 
valliceps, 219 
woodhousei woodhousei, 189-191, 212 
woodhousei X B. w. 
velatus, 


274 


a89, 191, 212, 


valliceps, 
219-221 


189 
bunkeri, Holbrookia, 265, 266 
Holbrookia maculata, 266 
burtoni, Lialis, 165, 167 
Cadea blanoides, 167, 170 
caeca, Amphisbaena, 165, 167, 170, 171 
caeruleopunctatus, Sceloporus spinosus, 
cahuilae, Leptotyphlops humilis, 172 
californae, Lampropeltis, 192 
callidryas, Agalychnis, 30, 103, 
Callisaurus draconoides, 176 
capiteplanus, Uroplatus, 159 
capito, Rana, 47, 51 
Rana areolata, 51, 52 
Rana capito, 47, 48 
cardenasi, Hyla, 85, 86 
carinatus, Sternotherus carinatus, 20 
carolina, Terrapene carolina, 272 
Carphophis amoenus amoenus, 139, 245 
helenae, 245 
cascavella, Crotalus durissus, 67 
catalinensis, Lampropeltis, 192 
cataspila, Pseudemys scripta, 
catesbeiana, Rana, 208, 209 
cavifrons, Bufo. 33. 34 
Celestus crusculus crusculus, 
Cemophora coccinea, 113 
Centrolenella fleischmanni, 
Ceratobranchus, 183 
cercobombus, Crotalus cerastes, 
Chalcides sepsoides, 159 
Chamacsaura, 161 
anguina, 159 
Chameleon hoehnelii, 159 
charlesmithi, Bufo terrestris, 


230 


104 


106 


159 
221 
135 


189, 191, 212, 
2 5 


Cheilorhina villarsii, 257 
Chelonia mydas mydas, 21 
Chelydra, 19, 125, 209, 210 
serpentina, 20 
Chionactis occipitalis, 175, 176 
chlorobryonis, Plethcdon glutinosus, 63 
Chrysemys, 46 
picta, 248, 277 
picta marginata X belli, 
picta picta, 46 


248 


284 


Chthonerpeton, 173, 174 
cinereus, Blanus, 167, 170 
Plethodon, 63, 64, 91-97 
Plethodon cinereus, 91-93, 96-98 
Sphaerodactylus, 147, 148 
clamitans, Rana, 253, 278 
clarki, Natrix sipedon, 199-202 
Pseudacris, 212, 249, 250 
Clemmys, 19 
guttata, 46 
leprosa, 19 
Cnemidophorus guttatus immutabilis, 33 
s. sexlineatus, 159 


tigris, 176 
marmoratus, 267 
tigris, 175 
coccinea, Cemophora, 113 
cognatus, Bufo, 189-191, 212, 267 
Coleonyx, 161 
elegans, 108 
nemoralis, 108 
variegatus, 159, 172, 176 
collaris, Crotaphytus, 122, 176 


Coluber, 133 
compactilis, Bufo compactilis, 4, 267 
confluens, Natrix sipedon, 193, 195-202 
conjuncta, Lampropeltis getulus, 192 
Conophis vittatus vittatus, 35 
consobrinus, Sceloporus undulatus, 267 
conspicuus, Eleutherodactylus, 104, 105 
Constrictor constrictor, 129 
copei, Bufo terrestris, 274 
corasterias, Phrynohyas, 15-18 
Cordylus, 161 
giganteus, 159 
coriacea, Dermochelys, 110 
Cornufer guentheri, 182-184 
papuensis, 183 
pelewensis, 183, 184 
cornutum, Phrynosoma, 159 
coronata, Tantilla, 77, 78, 245 
couchi, Scaphiopus, 145, 189-191 
crepitans, Acris gryllus, 255 
cristatellus, Anolis, 247 
cristatus, Amblyrhynchus, 
Bufo, 33, 34 
crocodilurus, Shinisaurus, 159, 161 
Crocodylus acutus, 25, 188 
Crotalus adamanteus, 118 
atrox, 213-217 
basiliscus, 231 
oaxacus, 231 
cerastes cercobombus, 
durissus cascavella, 67 
cumanensis, 67 
durissus, 71 
terrificus, 67, 70-72 
molossus nigrescens, 231 
tigris, 270 
unicolor, 67 
vegrandis, 67, 73 
viridis oreganus, 213 
Crotaphytus pe: ae 122, 176 


159 


139 


wislizeni. 176 

crucifer, Hyla, 254, 278 
Hyla crucifer, 252, 253 
crusculus, Celestus crusculus. 
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Cryptobranchus, 50 Eleutherodactylus, 241 


a. alleganiensis, 139 alfredi, 104, 105 
Cryptodelma, 168 . augusti, 146, 263, 264 
cubana, Amphisbaena, 165, 170, 171 panes, 20° 264 
cumanensis, Crotalus durissus, 67 aa. a 
cunninghami, Egernia, 159 da 


conspicuus, 104, 105 
decurtatus, 105 
guentheri, 183 
hidalgoensis, 105 
martinicensis, 53, 54 
natator, 33 


currori, Feylinia, 159 

cuvieri, Physalaemus, 231 

cyclides, Thamnophis cyrtopsis, 227 
Cycloderma, 19 

cyclopion, Natrix cyclopion, 260 
Cystignathus fuscus, 53 


dacnicolor, Agalychnis, 29, 30, 147 nubicola, 183 “ 
darwini, Amphisbaena, 165, 170, 171 F POI ig 
debilis, Bufo debilis, 189 P 2 


varleyi, 56, 57, 152 


nae 29 : 
decorata, Rhadinaea decorata, 221 xucanebi, 10 


decurtatus, Eleutherodactylus, 105 


Phyllorhynchus, 176 elongatus, Plethodon, 64 
Deiroptyx vermiculatus, 246 Emys, Y : 
Delma, 168, 169 orbicularis, 19 
: ienaats 164. 165.167 engelsi, Natrix sipedon, 194, 196- ong 201 
Dendraspis, 129 ; ‘ : Enyaliosaurus quinquecarinatus, 222 
dentata, Pternohyla, 1, 3, 4 Epicrates angulifer, 278 
denticulata, Testudo, 272 epipleurotis, Eumeces, 13 
Dermochelys coriacea, 110 equestris, Anolis, 247, 278 
deserticola, Salvadora hexalepis, 14 erythrocheilus, Sceloporus undulatus, 80 
desertorum, Gyalopion, 238 erythrogaster, Natrix, 203-210 
Desmognathus fuscus fuscus, 50 esculenta, Testudo, 21 
monticola, 63 Eumeces merretess, se 
dextra, Ameiva undulata, 229 epipleurotis, 
diademata, Ninia diademata, 33 fasciatus, 24, 87, 156, 159, 236 
Diadophis punctatus arnyi, 272 gaigeae, 13, 14, 87, 89, 90 
punctatus punctatus, 272 gilberti, 176 
regalis regalis, 192 humilis, 12, 89 
Diaglena, 3, 4 inornatus, 13 


laticeps, 24, 155, 156, 235 

multivirgatus, 12-14, 87, 89, 90 
gaigeae, 87 

septentrionalis, 122 


diastema, Micrurus, 113 
Micrurus diastema, 270 
dickersonae, Holbrookia maculata, 266 


Diplometopon zarudnyi, 167, 170-171 skiltonianus, 156, 236 
Dipsosaurus dorsalis, 172, 176 taylori, 12, 13, 87, 89 
Discodeles opisthodon, 182-183 Eunectes murina, 129 


distans, Micrurus diastema, 270 

dominicana, Typhlops, 56 

dorsalis, Ameiva, 159 
Dipsosaurus, 172, 196 


Eurycea bislineata, 63 
longicauda, 95 
guttolineata, 279, 280 
lucifuga, 95 


Plethodon, 64- 65, 91-92, ewingi, Hyla, 85 

Plethodon dorsalis, 91- 38 eximia, Hyla, 4, 84-86, 227 
draconoides, Callisaurus, 176 fallax, Leptodactylus, 53 
Dromicus andreae, 150-151 Farancia, 76 

andreae orientalis, 149-151 abacura, 31 
orientalis, 152 fasciata, Natrix sipedon, 193-198, 200-202 
Drymarchon, 237 Fst Say 24, 87, 156, 159, 236 
i emoralis, Hyla, 
= ne. pik feriarum, Pseudacris, 250, 252, 254 

Drymobius, 237 ’ 4 Pseudacris triseriata, 138 
durissus, Crotalus durissus, 71 Feylinia, 161 159 
ebraccata, Hyla, 105, 106 TE > gee 
Egernia cunninghami, 159 Ficimia publia, 330 

whitei, 159 fitchi, Thamnophis sirtalis, 256 f 
Elaphe guttata’ guttata, 79, 177 flavigaster, Natrix erythrogaster, 203 

subocularis, 80 flavigularis, Gerrhosaurus flavigularis, 159 

triaspis intermedia, 238 flavimaculatum, Lepidophyma, 122, 226 
elegans, Coleonyx, 108 fleischmanni, Centrolenella, 221 

Holbrookia maculata, 266 floridana, Macroclemys, 123-126 

Testudo, 22, 272 : Rhineura, 168, 170 
elegantulus, Sphaerodactylus, 54 fodiens, Pternohyla, 3, 4, 147 
elephantopus, Testudo e., 272 formosus, Sceloporus formosus, 227, 230 
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fraseri, Delma, 164, 165, 167 
frenatus, Hemidactylus, 153 
fuliginosa, Amphisbaena, 165, 
fulvius, Micrurus, 111, 113 
fuscatus, Microbatrachylus, 146 
fuscofemora, Eleutherodactylus augusti, 264 
fuscus, Cystignathus, 53 
Desmognathus fuscus, 50 
gadovi, Microhyla usta, 106 
gaigeae, Eumeces, 87, 89, 90 
Eumeces multivirgatus, 87 
gaigei, Eumeces, 13, 14 
Gambelia wislizenii Senet, 267 
gargarizans, Bufo bufo, 
garmani, Anolis, 159 
Ge omyda rubida rubida, 272 
geographica, Graptemys, 139 
Geophis rostralis, 33, 35, 36 
lippiens, 258 
Gerrhonotus multicarinatus, 172 
scincicaudus, 159 
Gerrhosaurus flavigularis flavigularis, 159 
gigantea, Testudo, 272 
giganteus, Cordylus, 159 
gilberti, Eumeces, 176 
glutinosus, Plethodon, 63, 95 
Plethodon glutinosus, 279, 280 
godmani, Thamnophis scalaris, 227 
goniorhynchus, Sphaerodactylus, 159 
Gopherus, 22 
agassizi, 141, 261, 
berlandieri, 272 
polyphemus, 47 
gracilipes, Hyla, 85, 86 
gracilis, Tantilla, 77, 78 
graciosus, Sceloporus, 176 
graeca, Testudo, 22 
grandis, Xenosaurus, 159 
granti, Leiocephalus carinatus, 
Graptemys geographica, 139 
gratiosa, Hyla, 254, 255 
griswoldi, Ameiva, 55 
grylio, Rana, 137 
guentheri, Cornufer, 182, 183, 184 
Eleutherodactylus, 183 
Monopeltis, 167, 170 
guttata, Clemmys, 46 
Elaphe guttata, 79, 177 
guttolineata, Eurycea longicauda, 279, 280 
Gyalopion, 237 
desertorum, 238 
quadrangularis, 238 
Gymnodactylus, 247 
Gymnophthalmus, 168 
Gyrinophilus, 50 
hasselquisti, Ptyodactylus, 159 
helenae, Carphophis amoenus, 245 
Heloderma suspectum, 159 
Hemidactylus, 158, 247 
frenatus, 153 
mabouia, 53 
turcicus, 159, 256 
Testudo h., 272 
122,.133 
nasicus, 122 
niger, 131 


170, 171 


272 


109, 110 


hermanni, 
Heterodon, 
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platyrhinos, 122, 131-134 
hidalgoensis, Eleutherodactyius, 105 
hoehnelii, Chameleon, 159 
holbrooki, Lampropeltis getulus, 78 

Scaphiopus, 273 


Scaphiopus holbrooki, 185, 186 
187 


Holbrookia bunkeri, 265, 266 
maculata bunkeri, 266 
dickersonae, 
elegans, 266 
pulchra, 266 
thermophila, 266 
propinqua, 266 
homeana, Kinixys, 272 
horribilis, Bufo, 219 
hubrichti, Plethodon, 
huldae, Plethodon, 59 
humilis, Eumeces, 12, 89 


266 


59, 60, 62-66 


Leptotyphlops, 202 
hurteri, Scaphiopus, 185, 186 
Scaphiopus holbrooki, 189, 191, 212, 
273 
Hyla, 250 


cardenasi, 85, 86 

crucifer, 254, 278 
crucifer, 252, 253 

ebraccata, 105, 106 

ewingi, 85 

eximia, 4, 84-86, 227 

femoralis, 218 


gracilipes, 85, 86 

gratiosa, 254, 255 

lafrentzi, 85, 86 
leucophyllata, 105 
microcephala martini, 105, 106 
microeximia, 81, 82, 84-86 
regilla, 74, 85 

sartori, 106 

septentrionalis, 57, 241 
smithi, 33 


squirella, 85, 217, 218, 254 
versicolor, 278 
versicolor, 255 
Hypopachus ovis, 4 
Hypsiglena ochrorhyncha, 238, 239 
torquata, 172, 238 
deserticola, 172 
torquata, 238, 239 
ignita, Rhadinaea decorata, 221 
Imantodes, 237 
latistratus, 239 
immutabilis, Cnemidophorus guttatus, 33 
inflata, Phrynohyas, 15, 18 
innocens, Amphisbaena, 165, 167, 
inornata, Eumeces, 13 
intermedia, Elaphe triaspis, 238 
Siren intermedia, 37-40, 42 
internasalis, Sceloporus malachiticus, 108 
iodurus, Anolis grahami. 246, 247 
jamaicensis, Typhlops, 55 
jeffersonianum, Ambystoma, 212, 278 
kalmi, Pseudacris, 250-254 
kelloggi, Bufo debilis, 145, 267 


170, 171 


Bufo debilis X B. d. retiformis, 267 
kempi, Lepidochelys olivacea, 


107, 110 
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kingii, Anopsibaena, 167, 170, 171 
Kinixys belliana belliana, 272 
belliana nogueyi, 272 
homeana, 272 
Kinosternon, 19 
Lacerta, 158 
agilis, 159 
lacertina, Siren, 37, 38, 40-42 
lafrentzi, Hyla, 85, 86 
lambda, Trimorphodon, 240 
Lampropeltis californae, 192 
catalinensis, 192 
getulus conjuncta, 192 
holbrooki, 78 
laterale, Scinella, 235 
laticeps, Eumeces, 24, 155, 156, 235 
latifascia, Trimorphodon, 33 
latisfasciata, Phrynohyas, 15, 18 
latistratus, Imantodes, 239 
latrans, Eleutherodactylus augusti, 264 
Leimadophis, 275 
andreae, 
nebulatus, 
Leiocephalus, 278 
carinatus aquarius, 110 
granti, 109, 110 
varius, 110 
macropus, 275, 276 
Leiolopisma unicolor, 159 
Lepidochelys olivacea kempi, 
Lepidophyma anomalum, 121, 
flavimaculatum, 


149 
149-151 


— 110 
122 

122.226 

"flavimaculatum, 
122. 226 

obscurum, 122, 

occulor, 122, 
226 

smithi, 226 

tehuanae, 122 
226 


tenebrarum, 
, 226 
micropholis, 122, 226 
ophiophthalmum, 121, 122, 226 
pajapanensis, 223-226 
reticulatum, 121, 226 
sylvatica, 122, 226 
tuxtlae, 119, 120, 122, 223, 226 
lepidopus, Pygopus, 165, 168 
Leposternon microcephalum, 165, 167, 170 
leprosa, Clemmys, 19 
Leptodactylus fallax, 53 
melanonotus, 221 
Leptodeira, 237 
punctata, 239 
Leptophis, 237 
Leptotyphlops, 271 
albifrons, 53 
humilis, 202 
cahuilae, 172 
maximus, 33 


pe, 102 
leucophyllata, Hyla, 
Lialis, 168, 169 
burtoni, 165, 167 


Lichanura, 237 
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lineatissimus, Microbatrachylus, 146 

lineatopus, Anolis, 158, 159 

lineatus, Masticophis flagellum, 33 

lineolatus, Masticophis bilineatus, 239 

lippiens, Sympholis, 297,=209 
Geophis, 258 

lodingi, Pituophis melanoleucus, 66 

longicauda, Eurycea, 95 

lucifuga, Eurycea, 95 

lucius, Anolis, 241-247, 278 

Justricolus, Pseudobranchus striatus, 41 

luteiventris, Rana pretiosa, 211 


mabouia, Hemidactylus, 53 

Macroclemys floridana, 123-126 
schmidti, 126 
temmincki, 123-126 


macrocristatus, Bufo valliceps, 219-221 
macrodon, Rana, 183 
macrolepis, Sceloporus poinsetti, 268 
macropus, Leiocephalus, 275, 276 
magister, Sceloporus., 175, 176 
magnus, Phyllodactylus, 35 
manni, Amphisbaena, 167, 170, 171 
marginata, Chrysemys picta X belli, 
Testudo, 21 
marinus, Bufo, 53 
marmoratus, Cnemidophorus tigris, 267 
martini, Hyla microcephala, 105, 106 
martinicensis, Eleutherodactylus, 53, 54 
Masticophis bilineatus, 239 
bilineatus lineolatus, 239 
flagellum lineatus, 33 
mauritanica, Tarentola, 159 
maximus, Leptotyphlops, 33 
means, Amphiuma, 75, 76 
melanonotus, Leptodactylus, 221 
melanurus, Drymarchon corais, 107 
Tropidophis, 154 

michoacanensis, Micrurus diastema, 270 
Microbatrachylus fuscatus, 146 

lineatissimus, 146 

montanus, 146 

oaxacae, 146, 227 
microcephalum, Leposternon, 165, 167, 170 
microdisca, Rana, 


248 


microeximia, Hyla, 81, 82, 84-86 
Microhyla usta gadovi, 106 
usta usta, 106 


microlepidotus, Sceloporus grammicus, 227 
micropholis, Lepidophyma, 122, 226 
microphyes, Testudo, 272 
microscutata, Uta, 172 
Micruroides, 237 
euryxanthus australis, 240 
Micrurus, 237 
affinis, 113, 270 
diastema, 113 
diastema, 270 
distans, 270 
neomexicanus, 64 
proximans, 270 
15 ae 
barbouri, 112-113 
tenere, 112 
nigrocinctus, 113 
mira, Voltzkowia, 159 
mississippiensis, Alligator, 25 


fulvius, 


modestus, Syrrhophus, 146 
Monopeltis guentheri, 167, 170 
montanus, Microbatrachylus, 146 
monticola, Desmognathus, 63 
moreleti, Agalychnis, 30 
multicarinatus, Gerrhonotus, 172 


multiplicata, Spea hammondi, 4 
multiplicatus, Scaphiopus hammondi, 145 
multivirgatus, Eumeces, 12-14, 87, 89, 90 
murina, Eunectes, 129 
mutabilis, Agama, 159 
mydas, Chelonia mydas, 21 
nasicus, Heterodon, 122 
natator, Eleutherodactylus, 33 
Natrix cyclopion cyclopion, 260 
erythrogaster, 203-210 
flavigaster, 203 
transversa, 203, 209 
rhombifera, 204, 206, 907, 209, 210 
werleri, 107 
sipedon, 203-210 
clarki, 199-202 
confluens, 193, 195-202 
engelsi, 194, 196-198, 201 
fasciata, 193-198, 200-202 
pictiventris, 193, 195, 196, 198 
pleuralis, 193, 199-201, 280 
sipedon, 28, 193, 195, 196, 198 
valida valida, 240 


nebulatus, Leimadophis, 149 
nebuloides, Anolis, 227 
nebulosus, Anolis, 227 

nemoralis, Coleonyx elegans, 108 
neomexicanus, Plethodon, 64 
nettingi, Plethodon, 59, 60, 65 


Siren intermedia, 37-40, 42 
niger, Heterodon, 131 
nigra, Vipera, 
nigrescens, Crotalus molossus, 231 
nigrita, Pseudacris, 249-251, 253, 254 
nigrocinctus, Micrurus, 113 
nigropunctatus, Sphaerodactylus, 
Tupinambis, 159 
niloticus, Varanus, 159 
Ninia diademata diademata, 33 
nogueyi, Kinixys belliana, 272 
nubicola, Eleutherodactylus, 183 
oaxacae, Abronia, 229 
Microbatrachylus, 146, 227 
oaxacus, Crotalus basiliscus, 231 
obesus, Sauromalus, 176 
obscurum, Lepidophyma flavimaculatum, 122, 
26 


44 


148 


occidentalis, Bufo, 227, 
Sceloporus, 

occipitalis, Chionactis, 

occipitomaculata, 


228, 229 
176, 192 
175-176 


Storeria occipitomaculata, 


occulor, Lepidophyma flavimaculatum, 122, 
226 

ochrorhyncha, Hypsiglena, 238-239 

odoratus, Sternotherus, 

officinalis, Scincus, 159 

omiltemanus, Sceloporus mucronatus, 227, 230 

opalinus, Anolis, 159, 246 

Opheodrys vernalis, 278 

ophiophthalmum, Lepidophyma, 121, 122, 226 





Ophisaurus, 24, 161 
ventralis, 
opisthodon, Discodeles, 
orbicularis, Emys, 19 
oreganus, Crotalus viridis, 213 
orientalis, Dromicus, 152 
Dromicus andreae, 149-151 
orizabensis, Drymarchon corais, 107 
ornata, Pseudacris, 186, 249-250 
Terrapene ornata, 272 
ornatus, Urosaurus, 176 
ovis, Hypopachus, 4 
Pachycalamus zarudnyi, 167 
pacificus, Pliocercus andrewsi, 233-234 
pajapanensis, Lepidophyma, 223-226 
palmipes, Rana, 227 
papuensis, Cornufer, 183 
pardalis, Acanthodactylus, 159 
paucimaculatus, Trimorphodon, 240 
pelewensis, Cornufer, 183-184 
peltacephalus, at 56-57 
perplexus, Bufo, 
phenops, Ro es 102 
Phrynohyas corasterias, 15-18 
inflata, 15, 18 
latifasciata, 15, 18 
Phrynosoma cornutum, 159 
platyrhinos, 176 
Phyllodactylus magnus, 35 
Phyllorhynchus decurtatus, 
Physalaemus cuvieri, 231 
picta, Chrysemys, 248, 277 
Chrysemys picta, 46 
pictiventris, Natrix sipedon, 
198 


159 
182-183 


176 


193, 195, 196, 


pipiens, Rana, 4, 207-209, 211, 227, 250, 278 | 


Pituophis catenifer affinis, 239 
catenifer sayi, 107, 177 
melanoleucus lodingi, 66 
ruthveni, 66 
planirostris, Eleutherodactylus ricordi, 57 
Platymantis, 184 
platyrhinos, Heterodon, 122, 
Phrynosoma, 176 


Plethodon cinereus, 63-64, 91-97 


131-134 


i 
cinereus cinereus, 59, 91-93, 96, 98 


polycentratus, 59 
serratus, 59, 91-93, 97, 99 
dorsalis, 64- 65, 91. -92, 96 
angusticlavius, 91-98 
dorsalis, 91-98 
elongatus, 64 
glutinosus, 63, 95 
chlorobryonis, 63 
glutinosus, 279-280 
hubrichti, 59-60, 62-66 
huldae, 59 
neomexicanus, 64 
nettingi, 59-60, 65 
richmondi, 64-65 
welleri, 63, 65 
ventromaculatum, 65 
pleuralis, Natrix sipedon, 193, 199-201, 280 
Pliocercus andrewsi andrewsi, 233 
andrewsi pacificus, 233-234 


poinsetti, Sceloporus poinsetti, 268-270 
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polycentratus, Plethodon, 59 
polylepis, Sceloporus poinsetti, 269-270 
polyphemus, Gopherus, 47 ; 
praesignis, Aristelliger, 159 
propinqua, Holbrookia, 266 
proximans, Micrurus diastema, 270 
Pseudacris brachyphona, 249, 251, 254 
brimleyi, 249-254 
clarki, 212, 249-250 
feriarum, 250, 252, 254 
kalmi, 250-254 
nigrita, 249-251, 253-254 
triseriata, 212 
ornata, 186, 249-250 
streckeri, 186, 249 
streckeri, 212 
triseriata, 251, 254 
t feriarum, 138 
Pseudemys, 43 
scripta, 126 
cataspila, 106 
troosti, 236, 248 
sculpta, 126 
Pseudobranchus, 41 
striatus axanthus, 41 








i belli, 41 
| lustricolus, 41 


spheniscus, 42 
striatus, 42 
Pseudoficimia, 237 
pulcherrima, 33 
Pternohyla, 267 
dentata, 1, 3, 4 
196. | fodiens, 3, 4, 147 
Ptyodactylus hasselquisti, 159 
978 | publia, Ficimia, 33 
* pulcherrima, Pseudoficimia, 33 
pulchra, Anniella, 159 
Holbrookia maculata, 266 
} punctata, Leptodeira, 239 
] punctatus, Bufo, 176, 189, 192, 212 
Diadophis punctatus, 272 
Pygopus, 168-169 
| lepidopus, 165, 168 
} quadrangularis, Gyalopion, 238 
; 98 quinquecarinatus, Enyaliosaurus, 222 
’ radiata. Testudo, 272 
) gg | tadix, Thamnophis, 127-130 
’ Rana, 183, 190 
18 aesopus,47-48 
areolata, 47, 51 
aesopus, 50, 52 
areolata, 52 
t capito, 47-48 
30 circulosa, 47-49, 52 
sevosa, 52 
capito, 47-51 
capito, 47-48 
sevosa, 47 
stertens, 47, 49-51 
catesbeiana, 208-209 
5 clamitans, 253, 278 
0 grylio, 137 
28 macrodon, 183 
microdisca, 183 
palmipes, 227 
| palustris, 279 
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pipiens, 4, 207-209, 211, 227, 250, 278 
sphenocephala, 253 
pretiosa luteiventris, 211 
septentrionalis, 278 
sevosa, 47-49 
sylvatica, 139 
virgatipes, 137-138, 276 
regalis, Diadophis regalis, 192 
regilla, Hyla, 74, 85 
reticulatum, Lepidophyma, 121, 226 
retiformis, Bufo debilis, 267 
Bufo d. X Bufo d. kelloggi, 267 
Rhadinaea decorata decorata, 221 
decorata ignita, 221 
vittata, 227, 230 
Rhineura floridana, 168, 170 
Rhinocheilus lecontei antoni, 240 
rhombifera, Natrix, 204, 206-207, 209-210 
richardi, Salvadora intermedia, 227, 230 
richmondi, Plethodon, 64-65 
ricordi, Anolis, 247 
rostralis, Elapoides, 35 
Geophis, 33, 35-36 
rubida, Geoemyda rubida, 272 
ruthveni, Pituophis melanoleucus, 66 
sagrei, Anolis sagrei, 247 
Salvadora hexalepis deserticola, 14 
intermedia richardi, 227, 230 
salvator,..Varanus, 159 
sartori, Hyla, 106 
sauritus, Thamnophis, 207 
Sauromalus obesus, 176 
sayi, Pituophis catenifer, 107, 177 
scalaris, Thamnophis, 227 
Scaphiopus bombifrons, 189-191, 273 
couchi, 145, 189-191 
hammondi multiplicatus, 145 
holbrooki, 273 
holbrooki, 185-187 
a 189, 191, 212, 
3 


2 
hurteri, 185-186 
Sceloporus formosus formosus, 227, 230 
graciosus, 176 
grammicus microlepidotus, 227 
magister, 175-176 
malachiticus internasalis, 108 
mucronatus omiltemanus, 227, 230 
occidentalis, 176, 192 
poinsetti macrolepis, 268 
poinsetti, 268-270 
polylepis, 269-270 
spinosus caeruleopunctatus, 230 
spinosus, 227, 230 
undulatus, 122, 191 
consobrinus, 267 
erythrocheilus, 80 
undulatus, 159 
schmidti, Macroclemys, 126 
Scincella laterale, 235 
scincicaudus, Gerrhonotus, 159 
Scincus officinalis, 159 
scripta, Pseudemys, 126 
sculpta, Pseudemys, 126 
scutellatus, Acanthodactylus, 159 
semiannulata, Sonora, 176 
sepsoides, Chalcides, 159 





septentrionalis, Eumeces, 122 
Hyla, 57, 241 
Rana, 278 
serpentina, Chelydra, 20 
serratus, Plethodon cinereus, 59, 91-93, 97, 99 
sevosa, Rana, 47-49 
Rana areolata, 52 
Rana capito, 47 
sexlineatus, Cnemidophorus sexlineatus, 159 
Shinisaurus, 162 
crocodilurus, 159, 161 
sipedon, Natrix, 203-210 
Natrix sipedon, 28, 193, 195, 196, 
198 


Siren, 41 
intermedia intermedia, 37-40, 42 
nettingi, 37-40, 42 
texana, 37-42 
lacertina, 37-38, 40-42 
sirtalis, Thamnophis sirtalis, 100, 131, 278 
Sistrurus, 133 
skiltonianus, Eumeces, 156, 236 
smithi, Hyla, 33 
Lepidophyma flavimaculatum, 226 
Sonora semiannulata, 176 
spatulatus, Eleutherodactylus, 105 
Spea hammondi multiplicata, 4 
speciosus, Bufo compactilis, 189-190 
Sphaerodactylus, 158, 161 
argus, 147-148, 159 
cinereus, 147-148 
elegantulus, 54 
goniorhynchus, 159 
nigropunctatus, 148 
spheniscus, Pseudobranchus striatus, 42 
sphenocephala, Rana pipiens, 253 
Sphendon, 158 
spinosus, Sceloporus spinosus, 227, 230 
squirella, 85, 217-218, 254 
stansburiana, Uta, 172, 176, 192, 202 
stejnegeri, Uta stansburiana, 175, 267 
Bufo, 52 
stellio, Agama, 159 
Stenodactylus sthenodactylus, 159, 161 
Stenostoma albifrons, 271 
Sternotherus carinatus carinatus, 20 
odoratus, 46 
stertens, Rana capito, 47, 49-51 
sthenodactylus, Stenodactylus, 159, 161 
Storeria 0. occipitomaculata, 100 
streckeri, Pseudacris, 186, 249 
Pseudacris streckeri, 212 
striatus, Pseudobranchus striatus, 42 
subocularis, Elaphe, 80 
suspectum, Heloderma, 159 
sylvatica, Lepidophyma, 122, 226 
Rana, 139 
symmetricus, Urosaurus ornatus, 202 
Sympholis lippiens, 257, 259 
Syrrhophus modestus, 146 
taeniata, Abronia, 229 
Tantilla coronata, 77-78, 245 
eiseni transmontana, 172 
gracilis, 77-78 
utahensis, 78 
Tarentola americana, 241, 247, 278 
mauritanica, 159 


taylori, Eumeces, 12-13, 87, 89 

teguixin, Tupinambis, 159 

tehuanae, Lepidophyma flavimaculatum, 12), 
226 


temmincki, Macroclemys, 123-126 
tenebrarum, Lepidophyma flavimaculatun, 
22, 226 
tenere, Micrurus fulvius, 112 
Terrapene, 21 
carolina carolina, 272 
triunguis, 272 
ornata ornata, 272 
terrestris, Bufo, 274 
Bufo terrestris, 274 
terrificus, Crotalus durissus, 67, 70-72 
Testudo, 19, 21 
denticulata, 272 
elegans, 22, 272 
elephantopus, 272 
esculenta, 21 
gigantea, 272 
graeca, 22 
h. hermanni, 272 
marginata, 21 
microphyes, 272 
radiata, 272 
Tetraprion, 4 
texana, Siren intermedia, 37-42 
texanum, Ambystoma, 212 
Thamnophis brachystoma, 100 
cyrtopsis cyclides, 227 
elegans vagrans, 192 
radix, 127-130 
sauritus, 207 
scalaris, 227 
godmani, 227 
sirtalis fitchi, 256 
sirtalis, 100, 133, 278 
thermophila, Holbrookia maculata, 266 
tigris, Cneinidophorus, 176 
Cnemidophorus tigris, 175 
Crotalus, 270 
tigrinum, Ambystoma, 212 
Ambystoma tigrinum, 278 
Toluca lineata, 231 
lineata acuta, 227, 231 
Tomodactylus, 145 
torquata, Hypsiglena, 172, 238 
Hypsiglena torquata, 238-239 
transmontana, Tantilla eiseni, 172 
transversa, Natrix erythrogaster, 203, 209 
tridactylum, Amphiuma, 75 
Amphiuma means, 75 
Trimorphodon biscutatus, 240 
lambda, : 240 
latifascia, 33 
paucimaculatus, 240 
Triprion, 3 
triseriata, Pseudacris, 251, 254 
Pseudacris nigrita, 212 
triunguis, Terrapene carolina, 272 
Trogonophis wiegmanni, 168, 170 
troosti, Pseudemys scripta, 236, 248 
Tropidophis, 241 
melanurus, 154 
Tupinambis nigropunctatus, 159 
teguixin, 159 
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turcicus, Hemidactylus, 159, 
tuxtlae, ‘Lepidophyma, 119- 20, ‘22, 223, 226 
Typhlops dominicana, 56 
jamaicensis, 55 
sp., 
undulata, Ameiva undulata, 229 
undulatus, Sceloporus, 122, 1 
Sceloporus undulatus, 
unicolor, Crotalus, 67 
Leiolopisma, 159 
Uroplatus, 161 
capiteplanus, 
Urosaurus ornatus, 176 
ornatus symmetricus, 202 
usta, Microhyla usta, 106 
Uta microscutata, 172 
stansburiana, 
192, 202 


stejnegeri, 


Tantilla, 78 
Xantusia vigilis, 5-10 
vagrans, Thamnophis elegans, 192 
valenciennesii, Xiphocercus, 159 
valida, Natrix valida, 240 
valliceps, Bufo, 219-221, 232 
Varanus niloticus, 159 

salvator, 159 
varians, Toluca X T. acuta lineata, 231 
variegatus, Coleonyx, 159, 172, 176 
varius, Leiocephalus carinatus, 110 
varleyi, Eleutherodactylus, 56-57, 152 
vegrandis, Crotalus, 67, 
velatus, Bufo woodhousei X Bufo w. 

woodhousei, 189 


159 


159 


172, 176, 


utahensis, 
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ventralis, Ophisaurus, 159 
ventromaculatum, Plethodon welleri 
vermiculatus, Deiroptyx, 246 
vernalis, Opheodrys, 278 
versicolor, Hyla, 278 

Hyla versicolor, 255 
Xantusia, 159, 172, 176 
Xantusia vigilis, 5, 7-9, 11 
villarsi, Cheilorhina, 257 
Vipera nigra, 131 
virgatipes, Rana, 137-138, 276 
vittata, Rhadinaea, 227, 230 
vittatus, Conophis vittatus, 35 
Voltzkowia, 161 

mira, 159 

wattsi, Anolis, 55 
welleri, Plethodon, 63-65 
werleri, Natrix rhombifera, 107 
whitei, Egernia, 159 
wiegmanni, Trogonophis, 
wislizeni, 


65 


vigilis, 


168, 170 
Crotaphytus, 176 
Gambelia wislizeni, 


267 
woodhousei, 


Bufo woodhousei, 189-190, 212 
Bufo woodhousei X B. w. 
velatus, 189 
Xantusia, 158 
arizonae, 5, 7, 9 
vigilis, 159, 172, 176 
utahensis, 5-10 
vigilis 5, 7-9, 11 
Xenosaurus grandis, 159 
Xiphocercus valenciennesii, 159 
xucanebi, Eleutherodactylus, 105 
zarudnyi, Diplometopon, 167, 170-171 
Pachycalamus, 167 
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